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(54) EXPOSURE DEVICE, EXPOSURE METHOD, AND METHOD FOR 
MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposure 
device which can quickly form a liquid immersion 
area between a projection optical system and a 
substrate while suppressing air bubbles or the like. 
SOLUTION: The exposure device projects and 
exposes the image of a pattern on the substrate P via 
a liquid 1 in the liquid immersion area, which is 
formed on the substrate P, and the projection optical 
system PL. The exposure device has supply ports 
13A, 14A, which are for supplying the liquid 1, on 
both sides of a projection area AR1 to which the 
image of the pattern is projected. The exposure 
device is provided with a liquid supply mechanism 
capable of simultaneously supplying the liquid from 

the supply ports 13A, 14A on both sides. The supply of the liquid 1 by the liquid supply 
mechanism is started only from the one supply port 13A of the supply ports 13A, 14A on 
both sides. The liquid can be supplied while moving an object arranged oppositely to the 
projection optical system, for example, the substrate. The space of the light path on the 
image face side of the projection optical system can be quickly filled with the liquid while 
suppressing the occurrence of the air bubbles or the like. 
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* notices * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the aligner which projects the image of a pattern on a substrate through a liquid, and exposes said substrate. : 
Projection optics which projects the image of said pattern on a substrate; 

It has a feed hopper for supplying a liquid to the both sides of the projection field where the image of a pattern is projected by said 

projection optics, respectively, and has the liquid feeder style which supplies a liquid from those feed hoppers.; 

It is the aligner with which a liquid feeder style supplies a liquid only from one side of the feed hoppers of said both sides when a 

liquid feeder style starts supply of a liquid. 

[Claim 2] 

Each of two or more shot fields on said substrate is exposed moving said substrate to a predetermined scanning direction, 

Said feed hopper, is an aligner according to claim 1 characterized by being arranged about said scanning direction at the both sides of 

said projection field. 

[Claim 3] 

Supply of the liquid by said liquid feeder style is an aligner according to claim 2 characterized by being started moving said substrate 
almost in parallel with said scanning direction. 
[Claim 4] 

Supply of the liquid by said liquid feeder style is an aligner according to claim 1 characterized by being started moving said substrate. 
[Claim 5] 

An aligner given in any 1 term of claims 1-4 characterized by starting supply of a liquid from the feed hopper of both sides after 
starting supply of a liquid from the feed hopper by the side of one. 
[Claim 6] 

The aligner according to claim 5 characterized by starting exposure of said substrate after starting supply of a liquid from the feed 
hopper of said both sides. 
[Claim 7] 

An aligner given in any 1 term of claims 1 -6 in which one [ said ] feed hopper of said liquid feeder style is back located in the 
migration direction of a substrate rather than the feed hopper of another side. 
[Claim 8] 

Furthermore, an aligner given in any 1 term of claims 1-7 equipped with the control unit which controls a liquid feeder style to supply 
a liquid only from one side of the feed hoppers of the both sides of a liquid feeder style. 
[Claim 9] 

Furthermore, it is an aligner given in any 1 term of claims 1 -8 by which it has the substrate stage where holds a substrate and it moves, 
and said control device controls migration of a substrate stage. 
[Claim 10] 

The aligner according to claim 1 with which said liquid feeder style can supply a liquid to coincidence from the feed hopper of said 
both sides. 
[Claim 11] 

It is the exposure approach which projects the image of a pattern on a substrate through a liquid, and exposes said substrate. : 
Supply initiation of the liquid is carried out from one projection field side to the projection field to which a pattern image is projected 
before exposure actuation.; 

During exposure actuation, a liquid is supplied from the projection field [ both ] side.; 

The exposure approach including projecting the image of a pattern on a substrate through the supplied liquid, and exposing a substrate. 
[Claim 12] 

The exposure approach including moving said substrate to a predetermined scanning direction at the time of said exposure according 
to claim 1 1 . 
[Claim 13] 

The exposure approach according to claim 11 or 1 2 which includes moving a substrate in the direction parallel to said scanning 
direction when carrying out supply initiation of the liquid from said one projection field side. 
[Claim 14] 

The exposure approach of claim 11-13 including supplying the liquid of an amount which is different from projection field [ both ] 
side during exposure actuation given in any 1 term. 
[Claim 15] 

It is the aligner which projects the image of a pattern on a substrate through a liquid, and exposes said substrate. : 
Projection optics which projects the image of said pattern on a substrate; 
Liquid feeder style which has a feed hopper for supplying a liquid; 
It has substrate migration equipment which moves said substrate.; 

Supply of the liquid by the liquid feeder style is an aligner started while moving a substrate with substrate migration equipment. 
[Claim 16] 

The aligner according to claim 1 5 characterized by starting supply of said liquid, moving said substrate almost in parallel with the 
straight line which connects the projection field where the image of said pattern is projected, and said feed hopper. 
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[Claim 17] 

Each of two or more shot fields on said substrate is exposed moving said substrate to a predetermined scanning direction, 

The straight line which connects said projection field and said feed hopper is an aligner according to claim 16 characterized by being 

almost parallel to said scanning direction. 

[Claim 18] 

Said feed hopper is an aligner given in any 1 term of claims 15-17 characterized by being arranged at the both sides of the projection 
field where the image of said pattern is projected, and starting supply from the feed hopper of the both sides to coincidence mostly. 
[Claim 19] 

The aligner according to claim 1 8 characterized by starting supply in an amount which is different from the feed hopper of said both 

sides. 

[Claim 20] 

It is an aligner given in any 1 term of claims 15-19 characterized by what it opts for according to the migration direction of said 
substrate in case each of two or more shot fields on said substrate is exposed moving said substrate to a predetermined scanning 
direction and the migration direction of said substrate when starting supply of said liquid exposes the 1st exposed shot field of said two 
or more shot fields. 
[Claim 21] 

The migration direction of said substrate when starting supply of said liquid is an aligner [ contrary to the scanning direction in 
exposure of the shot field to which a liquid is supplied ] according to claim 20. 
[Claim 22] 

It is the aligner according to claim 21 which supplies a liquid from the feed hopper back located in the migration direction of a 
substrate when a liquid feeder style starts supply of a liquid. 
[Claim 23] 

Said feed hopper is an aligner given in any 1 term of claims 15-22 by which it is arranged at the both sides of the projection field 
where the image of said pattern is projected, and supply of a liquid is started only from one feed hopper of the feed hoppers of the both 
sides. 
[Claim 24] 

Furthermore, an aligner given in any 1 term of claims 15-23 equipped with the control unit which controls a liquid feeder style so that 
supply of the liquid by the liquid feeder style is started moving a substrate with substrate migration equipment. 
[Claim 25] 

It is the aligner according to claim 24 with which said substrate migration equipment holds a substrate, and is a movable substrate 
stage, and said control device controls migration of a substrate stage. 
[Claim 26] 

It is the exposure approach which projects the image of a pattern on a substrate through a liquid, and exposes said substrate. : 
Liquid supply is started to the projection field to which a pattern image is projected while moving said substrate before exposure 
actuation.; 

The exposure approach containing exposing [ project the image of a pattern on a substrate through the supplied liquid, and ]-substrate;. 
[Claim 27] 

The straight line which moves said substrate to a predetermined scanning direction at the time of exposure of said substrate, and 
connects said projection field and the location to which said liquid is supplied is the exposure approach [ almost parallel to said 
scanning direction ] according to claim 26. 
[Claim 28] 

The exposure approach according to claim 26 or 27 by which supply of a liquid is started from the both sides of said projection field 
before said exposure actuation. 
[Claim 29] 

The exposure approach according to claim 26 or 27 by which supply of a liquid is started from said one projection field side before 
said exposure actuation. 
[Claim 30] 

The migration direction of said substrate when each of two or more shot fields on said substrate being exposed moving said substrate 
to a predetermined scanning direction, and starting supply of said liquid is the exposure approach given in any 1 term of claims 26-29 
determined according to the migration direction of said substrate when exposing the 1 st exposed shot field of said two or more shot 
fields. 
[Claim 31] 

It is the aligner which projects the image of a pattern on a substrate through a liquid, and exposes said substrate. : 
Projection optics which projects the image of said pattern on a substrate; 

It has a feed hopper for supplying a liquid to the both sides of the projection field where the image of a pattern is projected by said 

projection optics, respectively, and has the liquid feeder style which supplies a liquid from those feed hoppers.; 

It is the aligner which supplies the liquid of an amount with which liquid feeder styles differ from the feed hopper of said both sides 

when a liquid feeder style starts supply of a liquid. 

[Claim 32] 

Each of two or more shot fields on said substrate is exposed moving said substrate to a predetermined scanning direction, 

Said feed hopper is an aligner according to claim 3 1 characterized by being arranged about said scanning direction at the both sides of 

said projection field. 

[Claim 33] 

Supply of the liquid by said liquid feeder style is an aligner according to claim 31 or 32 characterized by being started moving said 

substrate. 

[Claim 34] 

Furthermore, an aligner given in any 1 term of claims 31-33 equipped with the control unit which controls a liquid feeder style to 
supply the liquid of an amount which is different from the feed hopper of the both sides of a liquid feeder style. 
[Claim 35] 

Furthermore, it is an aligner given in any 1 term of claims 3 1 -34 by which it has the substrate stage where holds a substrate and it 
moves, and said control device controls migration of a radical stage. 
[Claim 36] 
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It is the exposure approach which projects the image of a pattern on a substrate through a liquid, and exposes said substrate. : 
Supply initiation of the liquid of an amount which is different from the both sides of the projection field where the image of a pattern 
is projected before exposure actuation is carried out.; 

The exposure approach including projecting the image of a pattern on a substrate through the supplied liquid, and exposing a substrate. 
[Claim 37] 

At the time of said exposure, said substrate is moved to a predetermined scanning direction, 

The exposure approach including the thing which carry out supply initiation of the liquid of an amount which is different from the 
both sides of said projection field about said scanning direction and to do according to claim 36. 
[Claim 38] 

The exposure approach according to claim 36 or 37 which includes moving a substrate in the predetermined direction when carrying 
out supply initiation of the liquid. 
[Claim 39] 

It is the aligner which projects the image of a pattern on a substrate through a liquid, and exposes said substrate, 
Projection optics which projects the image of said pattern on a substrate; 

It has the liquid feeder style which has a feed hopper for supplying a liquid, respectively, and supplies a liquid to the projection field 
1st and 2nd side where the image of a pattern is projected by projection optics from those feed hoppers.; 

It is the aligner with which a liquid feeder style supplies a liquid only from the feed hopper of said 1 st side when a liquid feeder style 
starts supply of a liquid. 
[Claim 40] 

The aligner of claim 39 which starts the liquid supply from said 2nd side after starting the liquid supply from said 1st side. 
[Claim 41] 

Said 1st and 2nd side is an aligner containing the both sides of a projection field according to claim 39 or 40. 
[Claim 42] 

It is the aligner which projects the image of a pattern on a substrate through a liquid, and exposes said substrate, 
Projection optics which projects the image of said pattern on a substrate; 

It has the liquid feeder style which has a feed hopper for supplying a liquid, respectively, and supplies a liquid to the projection field 
1st and 2nd side where the image of a pattern is projected by projection optics from those feed hoppers.; 

It is the aligner which supplies the liquid of an amount with which liquid feeder styles differ from the feed hopper and the 2nd feed 
hopper of the 1st side when a liquid feeder style starts supply of a liquid. 
[Claim 43] 

Said 1st and 2nd side is an aligner containing the both sides of a projection field according to claim 42. 
[Claim 44] 

Claims 1-10, 15-25, 3 1-35, and the device manufacture approach characterized by using the aligner of a publication for any 1 term of 

39-43. 

[Claim 45] 

It is the exposure approach which projects the image of a pattern according to projection optics on a substrate through a liquid, and 
exposes said substrate. : 

Supply of a liquid is started to the projection field to which a pattern image is projected while moving the body arranged at the image 
surface side of said projection optics before exposure actuation.; 

The exposure approach containing exposing [ project the image of a pattern on a substrate through the liquid between said projection 
optics and said substrates, and ]-substrate;. 
[Claim 46] 

Said body is the exposure approach containing said substrate according to claim 45. 
[Claim 47] 

Supply of said liquid is the exposure approach according to claim 45 or 46 which is started only by one side of the inside 1 st and 2nd 
by the side of said projection field, and supplies a liquid after that from both 1st and 2nd by the side of said projection field. 
[Claim 48] 

Supply of said liquid is the exposure approach according to claim 45 or 46 started from both 1st and 2nd by the side of said projection 
field. 

[Claim 49] 

It is the exposure approach according to claim 48 by which the liquid of an amount which is different from both 1 st and 2nd by the 
side of said projection field is supplied when starting supply of said liquid. 
[Claim 50] 

Said the projection field 1st and 2nd side is the exposure approach of claim 47-49 containing the both sides of said projection field 
given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the device manufacture approach at the aligner which exposes a pattern to a 
substrate where an immersion field is formed between projection optics and a substrate, the exposure 
approach, and a list. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the 
so-called photolithography which imprints the pattern formed on the mask on a photosensitive 
substrate. The aligner used at this photolithography process has the mask stage which supports a 
mask, and the substrate stage which supports a substrate, and it imprints the pattern of a mask to a 
substrate through projection optics, moving serially on a mask stage and a substrate stage. Since it 
corresponds to much more high integration of a device pattern in recent years, the further high 
resolution-ization of projection optics is desired. The resolution of projection optics becomes so high 
that the numerical aperture of projection optics is so large that the exposure wavelength to be used is 
short. Therefore, exposure wavelength used with an aligner is short-wavelength-ized every year, and 
the numerical aperture of projection optics is also increasing. And although the exposure wavelength 
of the current mainstream is 248nm of KrF excimer laser, no less than 193nm of the ArF excimer 
laser of short wavelength is being put further in practical use. Moreover, in case it exposes, the depth 
of focus (DOF) as well as resolution becomes important. Resolution R and the depth of focus delta 
are expressed with the following formulas, respectively. 
[0003] 

R=kl and lambda/NA - (1) 
delta=**k2 and lambda/NA 2 ~ (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength 
and NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is 
shortened and numerical aperture NA is enlarged from a formula and (2) types, it turns out that the 
depth of focus delta becomes narrow. 
[0004] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate 
front face agree to the image surface of projection optics, and there is a possibility that the focal 
margins at the time of exposure actuation may run short. Then, the immersion method which 
considers as the approach of shortening exposure wavelength substantially and making the depth of 
focus large, for example, is indicated by the following patent reference 1 is proposed. This 
immersion method expands the depth of focus by about n times while it improves resolution using 
filling between the inferior surface of tongue of projection optics, and substrate front faces with 
liquids, such as water and an organic solvent, forming an immersion field, and the wavelength of the 
exposure light in the inside of a liquid being set to 1/n in air (n being usually 1.2 to about 1.6 at the 
refractive index of a liquid). 

[Patent reference 1] International public presentation/^ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
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[Problem(s) to be Solved by the Invention] 
[0005] 

In a place, after loading a substrate to a substrate stage, in case an immersion field is formed on the 
substrate laid in the substrate stage, it is required that a liquid should be filled for a short time 
between a substrate and projection optics from a viewpoint of the improvement in a throughput. 
Moreover, if air bubbles etc. exist in liquid, in order to cause degradation of the image of the pattern 
formed on a substrate, it is required that an immersion field should be formed in the condition of not 
making air bubbles existing. 
[0006] 

It aims at offering the aligner and the device manufacture approach of carrying out exposure 
processing in a high throughput, without being able to fill between projection optics and substrates 
with a liquid quickly, and causing degradation of the image of a pattern, this invention being made in 
view of such a situation, and controlling generating of air bubbles etc. 
[Means for Solving the Problem] 
[0007] 

In order to solve the above-mentioned technical problem, this invention has adopted the 
configuration of the following matched with drawing 1 shown in the gestalt of operation - drawing 
8 . However, it does not pass over the sign with a parenthesis given to each element to instantiation 
of the element, and it does not limit each element. 
[0008] 

If the 1st mode of this invention is followed, it will be the aligner which projects the image of a 

pattern on a substrate (P) through a liquid (1), and exposes said substrate, 

Projection optics (PL) which projects the image of said pattern on a substrate (P); 

It has a feed hopper (13A, 14A) for supplying a liquid (1) to the both sides of the projection field 

(AR1) where the image of a pattern is projected by projection optics (PL), respectively, and has the 

liquid feeder style (10) which supplies a liquid from those feed hoppers (13 A, 14A).; 

When a liquid feeder style (10) starts supply of a liquid (1), the aligner (EX) with which a liquid 

feeder style (10) supplies a liquid only from one side of the feed hoppers (13 A, 14 A) of said both 

sides is offered. 

[0009] 

Moreover, if the 2nd mode of this invention is followed, it will be the exposure approach which 
projects the image of a pattern on a substrate (P) through a liquid (1), and exposes said substrate, 
Supply initiation of the liquid (1) is carried out from one projection field side to the projection field 
(AR1) to which the image of a pattern is projected before exposure actuation.; 
During exposure actuation, a liquid is supplied from the projection field [ both ] (AR1) side.; 
The exposure approach including projecting the image of a pattern on a substrate (P) through the 
supplied liquid, and exposing a substrate is offered. 
[0010] 

According to the 1st and 2nd modes of this invention, an immersion field can be quickly formed 
after loading a substrate to a substrate stage by starting supply of a liquid only from one feed hopper 
among the feed hoppers arranged at the both sides of a projection field, and forming an immersion 
field, for example, suppressing generating of air bubbles etc. Since it is hard coming to generate the 
collision or interference of liquids which advances to an opposite direction from the feed hopper of 
the both sides of a projection field compared with the case where supply of a liquid is started to 
coincidence, the residual of the air bubbles in an immersion field is controlled, and an immersion 
field can be filled with a liquid more quickly and certainly. Consequently, the time amount with 
which the processing which removes air bubbles etc. becomes unnecessary, and a liquid is fully 
filled to the immersion field between projection optics and a substrate can be shortened, and a 
throughput can be improved. 
[0011] 

If the 3rd mode of this invention is followed, it will be the aligner which projects the image of a 
pattern on a substrate (P) through a liquid (1), and exposes said substrate, 
Projection optics (PL) which projects the image of said pattern on a substrate (P); 
Liquid feeder style (10) which has a feed hopper (13A, 14A) for supplying a liquid (1); 
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It has substrate migration equipment (PST) which moves said substrate (P).; 

The aligner (EX) started while supply of the liquid (1) by the liquid feeder style (10) moves a 

substrate (P) with substrate migration equipment (PST) is offered. 

[0012] 

If the 4th mode of this invention is followed, it will be the exposure approach which projects the 
image of a pattern on a substrate (P) through a liquid (1), and exposes said substrate. : 
Supply of a liquid is started to the projection field (AR1) to which a pattern image is projected while 
moving said substrate (P) before exposure actuation.; 

The exposure approach containing exposing [ project the image of a pattern on a substrate (P) 

through the supplied liquid, and ]-substrate; is offered. 

[0013] 

According to the 3rd and 4th modes of this invention, an immersion field can be formed quickly after 
loading a substrate to substrate migration equipment like a substrate stage, for example, suppressing 
generating of air bubbles etc. by starting supply of a liquid and forming an immersion field from the 
feed hopper of a liquid feeder style, moving a substrate. Time amount can be shortened until a liquid 
is fully filled between projection optics and a substrate compared with the case where a liquid is 
supplied where a substrate is stopped in case an immersion field is formed especially, a throughput 
can be improved, and it becomes still more possible to fill between projection optics and substrates 
with a liquid more certainly. 
[0014] 

If the 5th mode of this invention is followed, it will be the aligner which projects the image of a 

pattern on a substrate (P) through a liquid (1), and exposes said substrate, 

Projection optics (PL) which projects the image of said pattern on a substrate (P); 

It has a feed hopper (13A, 14A) for supplying a liquid (1) to the both sides of the projection field 

(AR1) where the image of a pattern is projected by projection optics (PL), respectively, and has the 

liquid feeder style (10) which supplies a liquid from those feed hoppers (13 A, 14A).; 

When a liquid feeder style (10) starts supply of a liquid (1), the aligner which supplies the liquid of 

an amount with which liquid feeder styles (10) differ from the feed hopper (13 A, 14A) of said both 

sides is offered. 

[0015] 

If the 6th mode of this invention is followed, it will be the exposure approach which projects the 

image of a pattern on a substrate (P) through a liquid (1), and exposes said substrate. : 

Supply initiation of the liquid of an amount which is different from the both sides of the projection 

field where the image of a pattern is projected before exposure actuation is carried out.; 

The exposure approach including projecting the image of a pattern on a substrate through the 

supplied liquid, and exposing a substrate is offered. 

[0016] 

According to the 5th and 6th modes of this invention, time amount can be shortened until a liquid is 
fully filled between projection optics and a substrate, a throughput can be improved, and it becomes 
possible further to fill between projection optics and substrates with a liquid more certainly, 
suppressing the residual of air bubbles. 
[0017] 

If the 7th mode of this invention is followed, it will be the aligner which projects the image of a 

pattern on a substrate (P) through a liquid (1), and exposes said substrate, 

Projection optics (PL) which projects the image of said pattern on a substrate (P); 

It has the liquid feeder style (10) which has a feed hopper (13 A, 14 A) for supplying a liquid (1), 

respectively, and supplies a liquid to the projection field (AR1) 1st and 2nd side where the image of 

a pattern is projected by projection optics (PL) from those feed hoppers (13A, 14A).; 

When a liquid feeder style (10) starts supply of a liquid (1), the aligner with which a liquid feeder 

style (10) supplies a liquid from the feed hopper (13 A) of said 1st side is offered. 

[0018] 

According to the 7th mode of this invention, time amount can be shortened until a liquid is fully 
filled between projection optics and a substrate, a throughput can be improved, and it becomes 
possible further to fill between projection optics and substrates with a liquid more certainly, 
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suppressing the residual of air bubbles. 
[0019] 

If the 8th mode of this invention is followed, it will be the aligner which projects the image of a 

pattern on a substrate (P) through a liquid (1), and exposes said substrate, 

Projection optics (PL) which projects the image of said pattern on a substrate (P); 

It has the liquid feeder style (10) which has a feed hopper (13 A, 14 A) for supplying a liquid (1), 

respectively, and supplies a liquid to the projection field (AR1) 1st and 2nd side where the image of 

a pattern is projected by projection optics (PL) from those feed hoppers (13A, 14A).; 

When a liquid feeder style (10) starts supply of a liquid (1), the aligner which supplies the liquid of 

an amount with which liquid feeder styles (10) differ from the feed hopper (13 A) and said 2nd feed 

hopper (14A) of said 1st side is offered. 

[0020] 

According to the 8th mode of this invention, time amount can be shortened until a liquid is fully 
filled between projection optics and a substrate, a throughput can be improved, and it becomes 
possible further to fill between projection optics and substrates with a liquid more certainly, 
suppressing the residual of air bubbles. 
[0021] 

If the 9th mode of this invention is followed, it will be the exposure approach which projects the 
image of a pattern according to projection optics (PL) on a substrate (P) through a liquid (1), and 
exposes said substrate. : 

Supply of a liquid is started to the projection field (AR1) to which a pattern image is projected while 
moving the body (P) arranged at the image surface side of said projection optics before exposure 
actuation.; 

The exposure approach containing exposing [ project the image of a pattern on a substrate (P) 
through the liquid (1) between projection optics (PL) and a substrate (P), and ]-substrate; is offered. 
[0022] 

According to the 9th mode of this invention, time amount can be shortened until a liquid is fully 
filled in the optical-path space by the side of the image surface of projection optics, a throughput can 
be improved, and it becomes possible further to fill between projection optics and substrates with a 
liquid more certainly, suppressing the residual of air bubbles. 
[0023] 

If the 10th mode of this invention is followed, the device manufacture approach characterized by 

using the aligner (EX) of the above-mentioned mode will be offered. According to this invention, a 

throughput can be improved and the device which has the pattern formed in a good pattern precision 

can be offered. 

[Effect of the Invention] 

[0024] 

Since the optical-path space by the side of the image surface of projection optics can be quickly 
filled with a liquid according to this invention, controlling generating of air bubbles etc., exposure 
processing can be carried out in a high throughput, without causing degradation of the image of a 
pattern. 

[Best Mode of Carrying Out the Invention] 
[0025] 

Although explained hereafter, referring to a drawing about the operation gestalt of the aligner of this 

invention, this invention is not limited to this. 

[0026] 

Drawing 1 is the outline block diagram showing 1 operation gestalt of the aligner of this invention. 
The mask stage MST where Aligner EX supports Mask M in drawing 1 The illumination-light study 
system IL which illuminates the mask M currently supported by the substrate stage PST which 
supports Substrate P, and the mask stage MST with the exposure light EL It has the control unit 
CONT which carries out generalization control of the actuation of the projection optics PL which 
carries out projection exposure of the pattern image of the mask M illuminated with the exposure 
light EL at the substrate P currently supported by the substrate stage PST, and the whole aligner EX. 
[0027] 
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Moreover, the aligner EX of this operation gestalt is an immersion aligner which applied the 
immersion method, in order to shorten exposure wavelength substantially, and to make the depth of 
focus large substantially, while improving resolution, and it is equipped with the liquid feeder style 
10 which supplies a liquid 1 on Substrate P, and the liquid recovery device 20 in which the liquids 1 
on Substrate P are collected. Aligner EX forms the immersion field AR 2 in the part on the substrate 
P which includes the projection field AR 1 of projection optics PL with the liquid 1 supplied from 
the liquid feeder style 10, while imprinting the pattern image of Mask M on Substrate P at least. 
Aligner EX fills a liquid 1 between the optical element 2 of the point of projection optics PL, and the 
front face of Substrate P, projects the pattern image of Mask M on Substrate P through the liquid 1 
and projection optics PL between this projection optics PL and Substrate P, and, specifically, 
exposes Substrate P. 
[0028] 

Here, with this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as 
an aligner EX, the case where the scanning aligner (the so-called scanning stepper) which exposes a 
mutually different pattern [ in / for Mask M and Substrate P / a scanning direction ] formed in Mask 
M to Substrate P is used is made into an example, and it explains. Let [ the direction which is in 
agreement with the optical axis AX of projection optics PL ] a direction (non- scanning direction) 
perpendicular to X shaft orientations, Z shaft orientations, and X shaft orientations be Y shaft 
orientations for the direction of a synchronized drive of Mask M and Substrate P (scanning direction) 
in the following explanation in a flat surface perpendicular to Z shaft orientations and Z shaft 
orientations. Moreover, let the rotation (inclination) directions of the circumference of the X-axis, a 
Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. In addition, as for a 
"mask", the device pattern by which contraction projection is carried out on a substrate contains the 
formed reticle including that by which the "substrate" here applied the photoresist which is a 
photosensitive ingredient on the semi-conductor wafer. 
[0029] 

The illumination-light study system IL illuminates the mask M currently supported by the mask 
stage MST with the exposure light EL, and has the adjustable field diaphragm which sets up the 
lighting field on the condensing lens which condenses the exposure light EL from an optical 
integrator and an optical integrator which equalizes the illuminance of the flux of light injected from 
the light source for exposure, and the light source for exposure, a relay lens system, and the mask M 
by the exposure light EL in the shape of a slit. The predetermined lighting field on Mask M is 
illuminated by the illumination-light study system IL with the exposure light EL of uniform 
illumination distribution. As an exposure light EL injected from the illumination-light study system 
IL, vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV light), such as the bright 
line (g line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength of 248nm), etc. 
which are injected, for example from a mercury lamp, and ArF excimer laser light (wavelength of 
193nm), F2 laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used in this 
operation gestalt. 
[0030] 

that to which a mask stage MST supports Mask M — it is — the inside of a flat surface perpendicular 
to the optical axis AX of projection optics PL, i.e., XY flat surface, — two-dimensional — minute to 
movable and theta Z direction — it is pivotable. A mask stage MST is driven with the mask stage 
driving gears MSTD, such as a linear motor. The mask stage driving gear MSTD is controlled by the 
control unit CONT. The migration mirror 50 is formed on the mask stage MST. Moreover, the laser 
interferometer 51 is formed in the location which counters the migration mirror 50. The location of 
the two-dimensional direction of the mask M on a mask stage MST and an angle of rotation are 
measured on real time by the laser interferometer 51, and a measurement result is outputted to a 
control unit CONT. A control device CONT positions the mask M currently supported by the mask 
stage MST by driving the mask stage driving gear MSTD based on the measurement result of a laser 
interferometer 5 1 . 
[0031] 

Projection optics PL carries out projection exposure of the pattern of Mask M for the predetermined 
projection scale factor beta at Substrate P, it consists of two or more optical elements containing the 
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optical element (lens) 2 prepared in the point by the side of Substrate P, and these optical elements 
are supported by Lens-barrel PK. In this operation gestalt, the projection scale factor beta of 
projection optics PL is the contraction system of 1/4 or 1/5. In addition, any of unit systems and an 
expansion system are sufficient as projection optics PL. Moreover, the optical element 2 of the point 
of the projection optics PL of this operation gestalt is formed possible [ attachment and detachment 
(exchange) ] to Lens-barrel PK, and the liquid 1 of the immersion field AR 2 contacts an optical 
element 2. 
[0032] 

The optical element 2 is formed with fluorite. since compatibility of fluorite with water is high — 
liquid contact surface 2a of an optical element 2 — a liquid 1 can be mostly stuck on the whole 
surface. That is, since he is trying for compatibility with liquid contact surface 2a of an optical 
element 2 to supply the high liquid(water) 1 in this operation gestalt, the adhesion of liquid contact 
surface 2a of an optical element 2 and a liquid 1 can be high, and can fill certainly the optical path 
between an optical element 2 and Substrate P with a liquid 1 . In addition, an optical element 2 may 
be a quartz with high compatibility with water. Moreover, hydrophilization (lyophilic-izing) 
processing is performed to liquid contact surface 2a of an optical element 2, and you may make it 
raise compatibility with a liquid 1 more. 
[0033] 

The substrate stage PST is equipped with Z stage 52 which holds Substrate P through a substrate 
holder, X-Y stage 53 which supports Z stage 52, and the base 54 which supports X-Y stage 53 in 
support of Substrate P. The substrate stage PST is driven with the substrate stage driving gears 
PSTD, such as a linear motor. The substrate stage driving gear PSTD is controlled by the control unit 
CONT. By driving Z stage 52, the location in the location (focal location) in Z shaft orientations of 
the substrate P currently held at Z stage 52 and thetaX, and the direction of thetaY is controlled. 
Moreover, the location (it is [ the image surface of projection optics PL and ] the location of an 
parallel direction substantially) in the XY direction of Substrate P is controlled by driving X-Y stage 
53. That is, Z stage 52 controls the focal location and tilt angle of Substrate P, and doubles the front 
face of Substrate P with the image surface of projection optics PL by the automatic focus method 
and the auto leveling method, and X-Y stage 53 performs positioning in X shaft orientations and Y 
shaft orientations of Substrate P. In addition, it cannot be overemphasized that a Z stage and an X-Y 
stage may be prepared in one. 
[0034] 

On the substrate stage PST (Z stage 52), the migration mirror 55 which moves to projection optics 
PL with the substrate stage PST is formed. Moreover, the laser interferometer 56 is formed in the 
location which counters the migration mirror 55. The location of the two-dimensional direction of 
the substrate P on the substrate stage PST and an angle of rotation are measured on real time by the 
laser interferometer 56, and a measurement result is outputted to a control unit CONT. A control 
device CONT positions the substrate P currently supported by the substrate stage PST by driving the 
substrate stage driving gear PSTD based on the measurement result of a laser interferometer 56. 
[0035] 

Moreover, on the substrate stage PST (Z stage 52), the auxiliary plate 57 is formed so that Substrate 
P may be surrounded. The auxiliary plate 57 has the front face of the substrate P held at the substrate 
holder, and the flat surface of the almost same height. Here, although an about 0.1 -2mm clearance is 
between the edge of Substrate P, and the auxiliary plate 57, also when a liquid 1 hardly flows into 
the clearance with the surface tension of a liquid 1 and it exposes near the periphery of Substrate P, a 
liquid 1 can be held under projection optics PL with the auxiliary plate 57. 
[0036] 

The liquid feeder style 10 is what supplies the predetermined liquid 1 on Substrate P. The 1st liquid 
feed zone 1 1 and the 2nd liquid feed zone 12 which can supply a liquid 1, The 1st feed zone material 
13 which has feed hopper 13A which supplies the liquid 1 which was connected to the 1st liquid feed 
zone 1 1 through supply pipe 1 1 A which has passage, and was sent out from this 1st liquid feed zone 
1 1 on Substrate P, It connected with the 2nd liquid feed zone 12 through supply pipe 12A which has 
passage, and has the 2nd feed zone material 14 which has feed hopper 14A which supplies the liquid 
1 sent out from this 2nd liquid feed zone 12 on Substrate P. The 1st and 2nd feed zone material 13 
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and 14 approaches the front face of Substrate P, is arranged, and is prepared in a mutually different 
location in the direction of a field of Substrate P. The 1st feed zone material 13 of the liquid feeder 
style 10 is formed in scanning direction one side (-X side) to the projection field AR 1, and, 
specifically, the 2nd feed zone material 14 is formed in the other side (-HX side). 
[0037] 

Each of the 1st and 2nd liquid feed zones 1 1 and 12 is equipped with the tank which holds a liquid 1, 
the booster pump, etc., and supplies a liquid 1 from the upper part of Substrate P through each of 
supply pipes 1 1 A and 12A and the feed zone material 13 and 14. Moreover, liquid supply actuation 
of the 1st and 2nd liquid feed zones 1 1 and 12 is controlled by the control unit CONT, and its control 
unit CONT becomes [, respectively ] independent about the liquid amount of supply per [ which is 
supplied on the substrate P by the 1st and 2nd liquid feed zones 1 1 and 12 ] unit time amount and is 
controllable. 
[0038] 

Pure water is used for a liquid 1 in this operation gestalt. Pure water can penetrate not only ArF 
excimer laser light but far-ultraviolet light (DUV light), such as the bright line (g line, h line, i line) 
of an ultraviolet area, KrF excimer laser light (wavelength of 248nm), etc. which are injected from a 
mercury lamp. 
[0039] 

The liquid recovery device 20 collects the liquids 1 on Substrate P, and is equipped with the 
stripping section material 22 which has recovery opening 22A arranged by approaching the front 
face of Substrate P, and the liquid stripping section 21 connected to this stripping section material 22 
through recovery tubing 21 A which has passage. The liquid stripping section 21 is equipped with 
aspirators, such as a vacuum pump, the tank which holds the collected liquid 1 , and collects the 
liquids 1 on Substrate P through the stripping section material 22 and recovery tubing 21 A. Liquid 
recovery actuation of the liquid stripping section 21 is controlled by the control unit CONT, and its 
control unit CONT is controllable in the amount of liquid recovery per unit time amount by the 
liquid stripping section 21. 
[0040] 

Moreover, the trap member 30 by which the liquid trap side 31 of the predetermined die length 
which catches a liquid 1 was formed in the outside of the stripping section material 22 of the liquid 
recovery device 20 is arranged. 
[0041] 

Drawing 2 is the top view showing the outline configuration of the liquid feeder style 10 and the 
liquid recovery device 20. As shown in drawing 2 , the projection field AR 1 of projection optics PL 
is set up in the shape of [ which makes a longitudinal direction Y shaft orientations (non-scanning 
direction) ] a rectangle, and the immersion field AR 2 where the liquid 1 was filled is formed in the 
part on Substrate P so that the projection field AR 1 may be included. And the 1st feed zone material 
13 of the liquid feeder style 10 for forming the immersion field AR 2 of the projection field AR 1 is 
formed in scanning direction one side (-X side) to the projection field AR 1, and the 2nd feed zone 
material 14 is formed in the other side (+X side). 
[0042] 

The 1st and 2nd feed zone material 13 and 14 has the building envelopes 13H and 14H which 
circulate the liquid 1 sent out from the 1st and 2nd liquid feed zones 1 1 and 12, and the feed hoppers 
13A and 14A which supply the liquid 1 which circulated building envelopes 13H and 14H on 
Substrate P, respectively. The feed hoppers 13A and 14A of the 1st and 2nd feed zone material 13 
and 14 are formed in the shape of a plane view approximate circle arc slit, respectively, and the size 
in Y shaft orientations of these feed hoppers 13A and 14A is set up so that it may become larger than 
the size in Y shaft orientations of the projection field AR 1 at least. The feed hoppers 13A and 14A 
currently formed in the plane view approximate circle arc are arranged so that it may face across the 
projection field AR 1 about a scanning direction (the direction of X). That is, the straight line which 
connects the core of the projection field AR 1 and each center section of Y shaft orientations of feed 
hoppers 13A and 14A is almost parallel to X shaft orientations. The liquid feeder style 10 can supply 
a liquid 1 to coincidence on both sides of the projection field AR 1 from feed hoppers 13A and 14A. 
[0043] 
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The stripping section material 22 of the liquid recovery device 20 is a duplex annular member, and 
has annular building envelope (internal passage) 22H which circulate the liquid 1 collected from 
recovery opening 22A annularly formed continuously so that the front face of Substrate P might be 
turned to, and recovery opening 22A. The stripping section material 22 of the liquid recovery device 
20 is arranged so that the feed zone material 13 and 14 of the liquid recovery device 10 and the 
projection field AR 1 may be surrounded. The batch member 23 which divides these building 
envelope 22H into two or more space (division space) 24 in a hoop direction is formed in the interior 
of the stripping section material 22 at intervals of predetermined. Each of the division space 24 
divided by the batch member 23 is penetrated in the upper part. The lower limit section which has 
recovery opening 22A among the stripping section material 22 approaches the front face of Substrate 
P, and, on the other hand, the upper limit section is the set space section (manifold section) which 
gather two or more division space 24 spatially. The end section of recovery tubing 21 A is connected 
to this manifold section, and the other end is connected to the liquid stripping section 21 . The liquid 
recovery device 20 collects the liquids 1 on Substrate P by driving the liquid stripping section 21 
through recovery opening 22A (stripping section material 22) and recovery tubing 21 A. Here, 
recovery opening 22A of the liquid recovery device 20 is plane view approximate circle annular, and 
encloses feed hoppers 13A and 14A and the projection field AR 1. In addition, what combined the 
circular member which was not restricted to a member in a circle, for example, was divided into each 
by the side of +X and -X is sufficient as the stripping section material 22. 
[0044] 

Drawing 3 is the important section expansion sectional side elevation showing the 1st and 2nd feed 
zone material 13 and 14 arranged by approaching Substrate P, and the stripping section material 22. 
it is shown in drawing 3 — as — the 1st and 2nd feed zone material 13 and 14 — each internal passage 
13H and 14H is formed almost perpendicularly to the front face of Substrate P. Similarly, internal 
passage 22H of the stripping section material 22 of the liquid recovery device 20 are prepared almost 
perpendicularly to the front face of Substrate P. The supply location (installation location of feed 
hoppers 13A and 14A) of the liquid 1 to the substrate P by the 1st and 2nd feed zone material 13 and 
14 is set up between the liquid recovery location (installation location of recovery opening 22 A) of 
the liquid recovery device 20, and the projection field AR 1. Moreover, similarly with this operation 
gestalt, the location (height) in Z shaft orientations of feed hoppers 13 A and 14 A, recovery opening 
22 A, and each lower limit side of projection optics PL is set up. 
[0045] 

Here, the member to which a liquid 1 circulates at least among each part material which constitutes 
the liquid feeder style 10 and the liquid recovery device 20 is formed with synthetic resin, such as 
polytetrafluoroethylene. Thereby, it can control that an impurity is contained in a liquid 1 . Or it may 
be formed with metals, such as stainless steel. Moreover, the passage front face may be coated with 
the ingredient containing silver. Silver is excellent also in antibacterial and it not only has the 
compatibility over a liquid 1 , but can control contamination (propagation of a microorganism etc.) of 
a liquid 1 and its edge strip. The member itself to which a liquid 1 circulates may be formed with the 
ingredient containing silver. Moreover, when the member to which a liquid 1 circulates is synthetic 
resin etc., it can consider as the configuration which embeds and arranges silver (or silver particle) 
on the passage front face. 
[0046] 

Outside, the trap member 30 in which the liquid trap side 31 of the predetermined die length which 
catches the liquid 1 which were not able to be collected by the stripping section material 22 of the 
liquid recovery device 20 was formed is formed to the projection field AR 1 among the stripping 
section material 22 of the liquid recovery device 20. The trap member 30 is attached in the lateral 
surface of the stripping section material 22. Among the trap members 30, the trap side 31 inclines to 
a horizontal plane, as it is the field (namely, inferior surface of tongue) to turn to and Substrate P 
side is shown in drawing 3 . specifically, the trap side 31 inclines so that it may separate to the front 
face of Substrate P as it goes outside to the projection field AR 1 (immersion field AR 2) (it goes 
upwards — as). The trap member 30 is formed with metals, such as stainless steel. 
[0047] 

As shown in drawing 2 , the trap member 30 is a plane view annular member, and it is connected to 
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the lateral surface of the stripping section material 22 so that it may fit into the stripping section 
material 22. The trap member 30 in this operation gestalt and the trap side 31 of this inferior surface 
of tongue serve as a plane view abbreviation elliptical, and the die length of the trap side 31 in a 
scanning direction (X shaft orientations) is long to the non-scanning direction (Y shaft orientations) 
[0048] 

Lyophilic-ized processing (hydrophilization processing) which raises compatibility with a liquid 1 is 
performed to the trap side 3 1 . In this operation gestalt, since a liquid 1 is water, surface treatment 
according to compatibility with water is performed to the trap side 31. In addition, the sensitization 
material (for example, TARF-P6100 by TOKYO OHKA KOGYO CO., LTD.) for water-repellent 
(about 70-80 degrees of contact angles) ArF excimer laser is applied to the front face of Substrate P, 
and the liquid compatibility over the liquid 1 of the trap side 31 is higher than the liquid 
compatibility over the liquid 1 of the sensitization material applied to the front face of Substrate P. 
Surface treatment to the trap side 31 is performed according to the polarity of a liquid 1. Since the 
liquid 1 in this operation gestalt is polar large water, it is forming a thin film by matter of the polar 
large molecular structure, such as alcohol, as hydrophilization processing to the trap side 31, and 
gives a hydrophilic property to this trap side 31. Thus, when using water as a liquid 1, the processing 
which arranges on a front face what had the polar large molecular structures, such as an OH radical, 
in the trap side 31 is desirable. Here, the thin film for surface treatment is formed with an 
undissolved ingredient to a liquid 1 . Moreover, lyophilic-ized processing changes the processing 
condition suitably according to the material property of the liquid 1 to be used. 
[0049] 

Next, how to expose the pattern image of Mask M to Substrate P using the aligner EX mentioned 

above is explained. 

[0050] 

Return to drawing 1 and the aligner EX in this operation gestalt It is what carries out projection 
exposure of the pattern image of Mask M at Substrate P while moving Mask M and Substrate P to X 
shaft orientations (scanning direction). At the time of scan exposure Some pattern images of Mask M 
are projected on the projection field AR 1 of the shape of a rectangle of projection optics PL directly 
under a point, and projection optics PL is received. Synchronizing with Mask M moving in the 
direction of -X (or the direction of +X) at a rate V, Substrate P moves in the direction of +X (or the 
direction of -X) by rate beta-V (beta is a projection scale factor) through X-Y stage 53. And as 
shown in the top view of drawing 7 , on Substrate P, two or more shot fields SI -SI 2 are set up, and 
while the next shot field moves to a scan starting position and moves Substrate P by step - and - 
scanning method hereafter by stepping migration of Substrate P after one exposure termination of a 
shot field, scan exposure processing to each shot field is performed one by one. In addition, with this 
operation gestalt, a control unit CONT shall move X-Y stage 53, carrying out the monitor of the 
output of a laser interferometer 56 so that the optical axis AX of projection optics PL may face the 
shot fields SI -SI 2 of a substrate and may advance along with the broken-line arrow head 58 of 
drawing 7 . 
[0051] 

Drawing 3 shows the condition immediately after loading Substrate P to the substrate stage PST 
(carrying in). After Substrate P is loaded to the substrate stage PST, in order to form the immersion 
field AR 2, a control unit CONT starts supply of the liquid 1 by the liquid feeder style 10, moving 
Substrate P. At this time, a control unit CONT also starts the drive of the liquid recovery device 20. 
A control device CONT starts supply of a liquid 1 only by one feed hopper among the feed hoppers 
13A and 14A prepared in the both sides of the projection field AR 1 of projection optics PL, after 
starting migration of Substrate P through the substrate stage PST. At this time, a control unit CONT 
controls liquid supply actuation of the 1st and 2nd liquid feed zones 1 1 and 12 of the liquid feeder 
style 10, and supplies a liquid 1 from this side of the projection field AR 1 about a scanning 
direction. 
[0052] 

Drawing 4 is the mimetic diagram showing the condition immediately after starting supply of a 
liquid 1. As shown in drawing 4 , with this operation gestalt, Substrate P is moved in the direction of 
+X, and supply of a liquid 1 is started only from feed hopper 13 A. Here, this substrate P may be 
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acceleration moving, and the timing which starts supply of a liquid 1 from feed hopper 13A may 
uniform be [ ****** ] under migration [ and ] after migration initiation of Substrate P. And a control 
unit CONT supplies the liquid amount of supply per unit time amount from feed hopper 13 A on 
Substrate P in the condition of having fixed mostly, carrying out uniform migration of the substrate P 
mostly at a predetermined rate. As the liquid 1 supplied from feed hopper 13A arranged to the 
projection field AR 1 at the -X side and feed hopper 13A arranged behind the substrate migration 
direction if it puts in another way is pulled by the substrate P which moves in the direction of +X, it 
is quickly arranged between projection optics PL and Substrate P. 
[0053] 

Drawing 5 is the mimetic diagram showing the condition that the liquid 1 was filled in the space 
between projection optics PL and Substrate P. As shown in drawing 5, the liquid 1 supplied from 
feed hopper 13A is smoothly arranged between projection optics PL and Substrate P. At this time, 
the field by the side of -X of recovery opening 22A of the liquid recovery device 20 is collecting 
only gases (air), and the field by the side of +X is collecting liquids (or a gas and a liquid). 
[0054] 

Although the amount of liquids which move to the +X side to the projection field AR 1 when 
Substrate P moves in the direction of +X may be unable to collect liquids 1 altogether in the field by 
the side of +X of increase and recovery opening 22 A + Since the liquid 1 which were not able to be 
collected by recovery opening 22 A by the side of X is caught in respect of [ 31 ] the trap of the trap 
member 30 prepared in the +X side (it is an outside to the projection field AR 1) from this liquid 
recovery location, it flows into the perimeter of Substrate P etc., or does not disperse. Moreover, 
since feed hopper 14A by the side of +X does not supply the liquid 1, the amount of liquids which 
flows to recovery opening 22A by the side of +X is reduced. Therefore, inconvenient generating that 
a liquid 1 flows out without the ability collecting liquids 1 by recovery opening 22A can be 
suppressed. . 
[0055] 

And after the immersion field AR 2 is formed of the liquid supply from one feed hopper 13 A, a 
control unit CONT starts supply of a liquid 1 from the feed hoppers 13 A and 14A of both sides, and 
starts exposure processing of each shot fields SI -SI 2 of Substrate P after that. 
[0056] 

In exposure processing, a control unit CONT drives each of the 1st and 2nd liquid feed zones 1 1 and 
12 of the liquid feeder style 10, and supplies a liquid 1 on Substrate P from feed hoppers 13A and 
14A at coincidence. The liquid 1 supplied on Substrate P from feed hoppers 13A and 14A forms the 
immersion field AR 2 of the range larger than the projection field AR 1. 
[0057] 

During exposure processing, a control unit CONT controls liquid supply actuation of the 1 st and 2nd 
liquid feed zones 1 1 and 12 of the liquid feeder style 10, and sets up it about a scanning direction. 
[ than the liquid amount of supply which supplies the liquid amount of supply per / which is supplied 
from this side of the projection field AR 1 / unit time amount in the opposite side ] [ more ] When 
carrying out exposure processing, moving Substrate P in the direction of +X, for example, a control 
unit CONT As opposed to the projection field AR 1 the amount of liquids from the -X side (namely, 
feed hopper 13 A) + Make [ more ] it than the amount of liquids from the X side (namely, feed 
hopper 14A), and on the oilier hand, when carrying out exposure processing, moving Substrate P in 
the direction of -X, make [ more ] the amount of liquids from the +X side to the projection field AR 
1 than the amount of liquids from the -X side. In addition, the amount of liquids supplied on 
Substrate P from feed hopper 13A and the amount of liquids supplied on Substrate P from feed 
hopper 14A may be mostly set as tales doses. 
[0058] 

Moreover, a control unit CONT drives the liquid stripping section 21 of the liquid recovery device 
20, and performs liquid recovery actuation on Substrate P in parallel to supply actuation of the liquid 
1 by the liquid feeder style 10. Thereby, the liquids 1 on the substrate P which flows from feed 
hoppers 13A and 14A outside to the projection field AR 1 are collected from recovery opening 22 A. 
The liquids 1 collected from recovery opening 22A are collected by the liquid stripping section 21 
through recovery tubing 21 A. And a control device CONT carries out projection exposure of the 
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pattern image of Mask M on Substrate P through the liquid 1 and projection optics PL between 
projection optics PL and Substrate P, moving the substrate stage PST which supports Substrate P to 
X shaft orientations (scanning direction). Since the liquid feeder style 10 supplies the liquid 1 to 
coincidence through feed hoppers 13 A and 14A about the scanning direction from the both sides of 
the projection field AR 1 at this time, the immersion field AR 2 becomes possible [ continuing the 
supply from feed hoppers 13A and 14A ], homogeneity and also when it is formed good and the 
scanning direction of Substrate P changes in the direction of +X, and the direction of -X by turns. 
[0059] 

When exposing the 1st shot field SI on Substrate P, Substrate P moves in the direction of +X. When 
Substrate P moves in the direction of +X, recovery opening 22A in which the liquid recovery 
location is established at the increase [ which moves to the +X side to the projection field AR 1 / of 
the amount of liquids ], and +X side may be unable to collect liquids 1 altogether. However, since 
the liquid 1 which were not able to be collected by recovery opening 22A by the side of +X is caught 
in respect of [ 3 1 ] the trap of the trap member 30 prepared in the +X side from this liquid recovery 
location, it flows into the perimeter of Substrate P etc., or does not disperse. Here, since the trap side 
3 1 is lyophilic— ization-processed to the liquid 1 and it moreover has liquid compatibility higher than 
the front face of Substrate P, the liquid 1 which is going to flow out outside the liquid recovery 
location of recovery opening 22A is pulled at the trap side 3 1 side, without being pulled at Substrate 
P side. Thereby, inconvenient generating of a liquid 1 remaining on Substrate P is suppressed. 
[0060] 

If exposure processing of the 1st shot field is completed, a control unit CONT will carry out stepping 
migration of the substrate P, in order to arrange the projection field AR 1 of projection optics PL to 
the 2nd shot field other than said 1 st shot field. After the scan exposure processing termination to the 
shot field SI, in order to carry out scan exposure processing to the shot field S2, specifically, a 
control unit CONT carries out stepping migration between two shot fields SI on Substrate P, and S2 
at Y shaft orientations. Also during stepping migration, a control unit CONT maintains the liquid 
supply actuation to the substrate P top by the liquid feeder style 10. And exposure to the shot field S2 
is performed, moving Substrate P in the direction of -X. Hereafter, exposure processing to each of 
two or more shot fields S3-S12 is performed one by one. 
[0061] 

The immersion field AR 2 can be formed quickly, suppressing generating of air bubbles etc. by 
starting supply of a liquid 1 only from one feed hopper 13A among the feed hoppers 13 A and 14A 
arranged after loading to the substrate stage PST in Substrate P at the both sides of the projection 
field AR 1 , and forming the immersion field AR 2, as explained above. Although starting supply of a 
liquid 1 from the feed hoppers 13A and 14A of both sides to coincidence is also considered where 
Substrate P is suspended as shown in the mimetic diagram of drawing 6 , it collides or interferes and 
there are liquid 1 supplied from the feed hoppers 13A and 14A of both sides in that case, the center 
section AR 3 of the formation schedule field of an immersion field may not be filled with a liquid 1, 
or air bubbles etc. may arise. However, the immersion field AR 2 can be quickly formed smoothly 
by starting supply of a liquid 1 only from one feed hopper 13 A. 
[0062] 

In addition, although migration of Substrate P is started with the above-mentioned operation gestalt 
before starting supply of the liquid 1 to Substrate P top from feed hopper 13 A, supply of a liquid 1 is 
started and you may make it start migration of Substrate P to coincidence mostly with initiation of 
supply of a liquid 1 after predetermined time progress. Also by carrying out like this, the immersion 
field AR 2 can be formed smoothly quickly. 
[0063] 

Moreover, in case a liquid 1 is supplied only from one of feed hoppers among the feed hoppers 13A 
and 14A of both sides, you may make it supply, where Substrate P is suspended. Although time 
amount until formation of the immersion field AR 2 is completed compared with the case where a 
liquid 1 is supplied may be taken moving Substrate P Generating of air bubbles etc. can be 
suppressed compared with the case where a liquid 1 is supplied to coincidence from the feed hoppers 
13A and 14A of both sides where Substrate P is suspended, and inconvenient generating with which 
a liquid 1 is not smoothly filled by the center section AR 3 of the field between projection optics PL 
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and Substrate P can be suppressed. 
[0064] 

On the other hand, when supplying a liquid 1, moving Substrate P, supply of a liquid 1 can be mostly 
started from the feed hoppers 13A and 14A of both sides to coincidence. In this case, since Substrate 
P is moving, inconvenient generating with which a liquid 1 is not smoothly filled by the center 
section AR 3 of the field between projection optics PL and Substrate P can be suppressed. 
[0065] 

Moreover, in case a liquid 1 is supplied on Substrate P from each of the feed hoppers 13A and 14A 
of both sides, supply can be started in an amount which is different from the feed hoppers 13 A and 
14A of both sides. For example, when starting supply of a liquid 1, moving Substrate P in the 
direction of +X like the above-mentioned operation gestalt, the liquid amount of supply per unit time 
amount from feed hopper 13 A by the side of -X is made [ more ] to the projection field AR 1 than 
the liquid amount of supply per unit time amount from feed hopper 14A by the side of +X. 
Generating of the air bubbles in the immersion field AR 2 can be controlled suppressing 
inconvenient generating with which a liquid 1 is not filled by about three center section AR of the 
field between projection optics PL and Substrate P by carrying out like this. That is, as shown in 
drawing 5 , when feed hopper 14A by the side of +X does not supply the liquid 1, since building 
envelope 14H of the feed zone material 14 of this feed hopper 14A are in the condition currently 
filled with the gas (air), un-arranging [ on which a part of this gas infiltrates into the immersion field 
AR 2 through feed hopper 14A ] may produce them. However, by supplying the liquid 1 of a minute 
amount on Substrate P also from feed hopper 14 A, and filling building envelope 14H of this feed 
zone material 14 with the liquid 1 the time of the immersion field formation actuation before 
exposure processing — or when supply of a liquid 1 is started from feed hopper 14A at the time of 
exposure processing initiation, inconvenient generating that the gas of building envelope 14H 
infiltrates into the immersion field AR 2 can be prevented. 
[0066] 

Moreover, when supplying a liquid 1 to coincidence mostly from the feed hoppers 13A and 14A of 
both sides, moving Substrate P, it is desirable to start supply of a liquid 1, moving Substrate P to X 
shaft orientations, but even if it makes it supply, moving Substrate P in Y shaft orientations or the 
direction of slant, for example, the immersion field AR 2 can be formed. 
[0067] 

Moreover, feed hopper 13A arranged about a scanning direction at the both sides of the projection 
field AR 1 when supplying a liquid 1, moving Substrate P to X shaft orientations, Supply of a liquid 
1 may be started from the location which shifted from 14A about the scanning direction, without 
supplying a liquid 1, for example, the feed hopper prepared [ **Y direction or ] from across 
independently [ feed hoppers 13A and 14A ] to the projection field AR 1. Or supply may be started 
combining the another feed hopper and another feed hoppers 13A and 14A. And what is necessary is 
to suspend the supply from the another feed hopper, and just to perform exposure processing, 
supplying a liquid 1 from feed hoppers 13A and 14A, after the immersion field AR 2 is formed. 
[0068] 

Feed hopper 13 A arranged like the above-mentioned operation gestalt on the other hand at the both 
sides of the projection field AR 1 about the scanning direction (X shaft orientations) when carrying 
out scan exposure of two or more shot fields SI -SI 2 set up on Substrate P, Immediately after the 
immersion field AR 2 is formed by starting supply of a liquid 1 using 14 A, moving Substrate P to X 
shaft orientations and parallel, exposure actuation of the 1st shot field SI of Substrate P can be 
started. 
[0069] 

Moreover, another feed hopper is prepared in the both sides of the projection field AR 1 about a non- 
scanning direction (Y shaft orientations). After starting supply of a liquid 1, forming an immersion 
field and suspending supply of the liquid 1 from the another feed hopper from the feed hopper, 
moving Substrate P to Y shaft orientations (or before [ the ]), supply of the liquid 1 from feed 
hoppers 13A and 14A is started, and it may be made to perform exposure processing. 
[0070] 

In addition, although it is the configuration which supplies a liquid 1 only from one feed hopper 1 3 A 
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at the time of the immersion field formation actuation before exposure processing, starts supply of a 
liquid 1 from both feed hoppers 13A and 14A after immersion field formation with this operation 
gestalt, and starts the postexposure processing You may be the configuration which starts supply of a 
liquid 1 only from feed hopper 13A by the side of one at the time of the immersion field formation 
actuation before exposure processing, and starts supply of a liquid 1 from the feed hoppers 13 A and 
14A of both sides after predetermined time progress. That is, the liquid supply actuation using the 
feed hoppers 13A and 14A of both sides is started from the middle at the time of the immersion field 
formation actuation before exposure processing. The immersion field AR 2 can be quickly supplied 
smoothly also by carrying out like this. 
[0071] 

Moreover, the migration direction of the substrate P when starting supply of a liquid 1 may 
determine the 1st shot field SI on Substrate P according to the migration direction of the substrate P 
when carrying out scan exposure. For example, when exposing the 1st shot field SI, moving 
Substrate P in the direction of +X, exposure of the 1st shot field SI can be started without a useless 
motion of the substrate stage PST by starting supply of a liquid 1 at the time of migration in the 
direction of -X of the substrate P in front of that. 
[0072] 

In addition, the almost same thing of the liquid amount of supply per unit time amount from feed 
hopper 13 A at the time of the immersion field formation actuation before exposure processing (or 
14A) and the liquid amount of supply at the time of exposure processing is desirable. When the 
liquid amount of supply at the time of the immersion field formation actuation before exposure 
processing differed from the liquid amount of supply at the time of exposure processing, for example 
it changes from the amount of supply at the time of immersion field formation actuation to the liquid 
amount of supply at the time of exposure processing, the latency time until the amount of supply of a 
liquid is stabilized is needed. However, by making the liquid amount of supply before exposure 
processing the same as the time of exposure processing, it becomes unnecessary to establish the 
latency time and a throughput can be improved. 
[0073] 

In order to form the immersion field AR 2 before exposure processing, when supplying a liquid 1, 
uniform velocity is sufficient as the passing speed of Substrate P, and non-uniform velocity is 
sufficient as it. Moreover, the passing speed of the substrate stage PST before exposure processing 
may be the same as the passing speed at the time of exposure processing, and may differ. Moreover, 
Substrate P may be moved in the predetermined direction (the direction of +X), repeating migration 
and a halt of Substrate P at the time of the immersion field formation actuation before exposure 
processing, and you may make it supply a liquid 1, making Substrate P (substrate stage PST) rock in 
XY flat surface. 
[0074] 

Moreover, the configuration of supplying a liquid 1 from feed hopper 13 A (or both sides of feed 
hoppers 13 A and 14 A), moving Substrate P in the direction of +X at the time of the immersion field 
formation actuation before exposure processing, supplying a liquid 1 subsequently to the direction of 
-X from feed hopper 14A (or both sides of feed hoppers 13A and 14A), moving Substrate P, and 
repeating this the number of predetermined times is also possible. 
[0075] 

Moreover, supply of the liquid 1 from the liquid feeder style 10 may be begun in the condition that 
Substrate P is located directly under projection optics PL, and may be begun in the condition that the 
flat side around Substrate P (top face of the substrate stage PST) is located. 
[0076] 

Furthermore, it may be made to collect the liquids 1 by the side of the image surface of projection 
optics PL for every exposure termination of one substrate, and only when every exposure 
termination of two or more substrates, a maintenance, etc. are required, you may make it collect 
them, as long as it is possible to continue holding a liquid 1 to the image surface side of projection 
optics PL also during exchange of Substrate P. All can form quickly the immersion field which does 
not have air bubbles or an air mass in a case after that by implementing a policy which was 
explained with the above-mentioned operation gestalt when starting liquid supply from the liquid 
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feeder style 10. 
[0077] 

In addition, if the sensor which judges whether the immersion field AR 2 was formed is installed, 
after checking the sensor output, exposure of the 1st shot field SI can be started. Moreover, after 
starting supply of the liquid from the liquid feeder style 10 and predetermined carries out standby- 
time progress, you may make it start exposure of the 1st shot field SI. 
[0078] 

In the above-mentioned operation gestalt, the liquid 1 used pure water. Pure water has an advantage 
without the bad influence to a photoresist, an optical element (lens), etc. on Substrate P while being 
able to come to hand in large quantities easily by a semi-conductor plant etc. Moreover, since the 
content of an impurity is very low, pure water can also expect the operation which washes the front 
face of Substrate P, and the front face of an optical element established in the apical surface of 
projection optics PL, while not having a bad influence to an environment. 
[0079] 

And when the refractive index n of the pure water( water) to the exposure light EL whose wavelength 
is about 193nm is called about about 1.44 and ArF excimer laser light (wavelength of 193nm) is used 
as the light source of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/about n, 
i.e., about 134nm, and high resolution is obtained. Furthermore, when what is necessary is just to be 
able to secure the depth of focus comparable as the case where it is used in air since the depth of 
focus is expanded [ be / it / under / air / comparing ] to about about n times, i.e., about 1.44 times, it 
can make the numerical aperture of projection optics PL increase more, and its resolution improves 
also at this point. 
[0080] 

With this operation gestalt, the optical element 2 is attached at the tip of projection optics PL, and 
this lens can perform the optical property of projection optics PL, for example, adjustment of 
aberration (spherical aberration, comatic aberration, etc.). In addition, as an optical element attached 
at the tip of projection optics PL, you may be the optical plate used for adjustment of the optical 
property of projection optics PL. Or you may be the plane-parallel plate which can penetrate the 
exposure light EL. 
[0081] 

In addition, when the pressure between the optical elements at the tip of projection optics PL and 
Substrates P which are produced by the flow of a liquid 1 is large, the optical element may not be 
made exchangeable, but you may fix strongly so that an optical element may not move with the 
pressure. 
[0082] 

In addition, with this operation gestalt, although it is the configuration currently filled with the liquid 
1 between projection optics PL and a substrate P front face, it may be the configuration of filling a 
liquid 1 where the cover glass which consists of a plane-parallel plate is attached in the front face of 
Substrate P, for example. 
[0083] 

In addition, although the liquid 1 of this operation gestalt is water, they may be liquids other than 
water. For example, since this F2 laser beam does not penetrate water when the light source of the 
exposure light EL is F2 laser, you may be the fluorine system fluid of fault fluorine system oil [ for 
example, ] and poly ether fluoride (PFPE) which can penetrate F2 laser beam as a liquid 1 . Moreover, 
if it considers as a liquid 1 , there is permeability over the exposure light EL, a refractive index is 
high as much as possible, and it is also possible to use a stable thing (for example, cedar oil) to the 
photoresist applied to projection optics PL and a substrate P front face. Also in this case, surface 
treatment is performed according to the polarity of the liquid 1 to be used. 
[0084] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor 
wafer for semiconductor device manufacture but the glass substrate for display devices, the mask 
used with the ceramic wafer for the thin film magnetic heads or an aligner or the original edition 
(synthetic quartz, silicon wafer) of a reticle, etc. is applied. 
[0085] 
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It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still 
Mask M and Substrate P other than the scanning aligner (scanning stepper) of step - which carries 
out the synchronized drive of Mask M and the substrate P, and carries out scan exposure of the 
pattern of Mask M as an aligner EX, and - scanning method, and carries out step migration of the 
substrate P one by one. Moreover, this invention can apply at least two patterns also to the aligner of 
step - imprinted in piles partially and - SUTITCHI method on Substrate P. 
[0086] 

Moreover, this invention is applicable also to the aligner of the twin stage mold which laid processed 
substrates, such as a wafer, separately and was equipped with two independently movable stages in 
the XY direction. The structure of the aligner of a twin stage mold and exposure actuation are 
indicated by JP,10-163099,A and JP,10-214783,A (correspondence U.S. Pat. No. 6,341,007, 
6,400,441, 6,549,269 and 6,590,634), the ** table No. (correspondence U.S. Pat. No. 5,969,441) 
505958 [ 2000 to ], or U.S. Pat. No. 6,208,407, as long as it approves by the statute of a country 
specified or chosen by this international application, use those indications and are carried out to a 
part of publication of the text. 
[0087] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture 
which exposes a semiconductor device pattern to Substrate P, but can apply to the aligner for 
manufacturing an aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask 
for the object for liquid crystal display component manufacture, or display manufacture, etc. widely. 
[0088] 

When using a linear motor for the substrate stage PST and a mask stage MST, whichever of the 
magnetic levitation mold using the air surfacing mold and the Lorentz force, or the reactance force 
which air bearing was used may be used. Moreover, the type which moves along with a guide is 
sufficient as each stages PST and MST, and they may be guide loess types which do not prepare a 
guide. The example which used the linear motor for the stage is indicated by U.S. Pat. No. 5,623,853 
and 5,528,1 18, as long as it approves by the statute of a country specified or chosen by this 
international application, respectively, uses the written contents of these reference and carries out 
them to a part of publication of the text. 
[0089] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and 
the armature unit which has arranged the coil to two dimensions are made to counter as a drive of 
each stages PST and MST, and drives each stages PST and MST according to electromagnetic force 
may be used. In this case, what is necessary is to connect either of a magnet unit and an armature 
unit to Stages PST and MST, and just to establish another side of a magnet unit and an armature unit 
in the migration side side of Stages PST and MST. 
[0090] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to 
the floor (earth) using a frame member so that it may not get across to projection optics PL. As long 
as it is indicated by U.S. Pat. No. 5,528,1 18 (JP,8- 166475, A) at the detail and approves by the statute 
of a country specified or chosen by this international application, the art of this reaction force uses 
the written contents of this reference, and carries out to a part of publication of the text. 
[0091] 

The reaction force generated by migration of a mask stage MST may be mechanically missed to the 
floor (earth) using a frame member so that it may not get across to projection optics PL. The art of 
this reaction force is indicated [ 5,874,820th (JP,8-330224,A) ] by for example, the United States 
patent detail, as long as it approves by the statute of a country specified or chosen by this 
international application, uses the indication of this reference and carries out to a part of publication 
of the text. 
[0092] 

the aligner EX of this operation gestalt — this application — it is manufactured by assembling the 
various subsystems containing each component mentioned to the claim so that a predetermined 
mechanical precision, electric precision, and optical precision may be maintained. In order to secure 
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these various precision, before and after this assembly, adjustment for attaining electric precision is 
performed about the adjustment for attaining mechanical precision about the adjustment for attaining 
optical precision about various optical system, and various mechanical systems, and various electric 
systems. Like the assembler from various subsystems to an aligner, the mechanical connections 
between [ various ] subsystems, wiring connection of an electrical circuit, piping connection of an 
atmospheric-pressure circuit, etc. are included. It cannot be overemphasized that it is in the front like 
the assembler from these various subsystems to an aligner like the assembler of each subsystem 
each. If it ends like the assembler to the aligner of various subsystems, comprehensive adjustment 
will be performed and the various precision as the whole aligner will be secured. In addition, as for 
manufacture of an aligner, it is desirable to carry out in the clean room where temperature, an air 
cleanliness class, etc. were managed. 
[0093] 

As micro devices, such as a semiconductor device, are shown in drawing 8 With the aligner EX of 
step 201 which performs the function and engine-performance design of a micro device, step 202 
which manufactures the mask (reticle) based on this design step, step 203 which manufactures the 
substrate which is the base material of a device, and the operation gestalt mentioned above It is 
manufactured through the substrate processing step 204 which exposes the pattern of a mask to a 
substrate, the device assembly step (a dicing process, a bonding process, and a package process are 
included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0094] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this 
invention. 

[Drawing 2] It is the top view showing the outline configuration of a liquid feeder style and a liquid 
recovery device. 

[Drawin g 3] It is an important section expanded sectional view a feed hopper and near the recovery 
opening. 

[Drawing 4] It is the mimetic diagram showing the behavior of a liquid. 

[Drawing 5] It is the mimetic diagram showing the behavior of a liquid. 

[Drawing 6] It is the mimetic diagram showing the behavior of a liquid. 

[Drawing 7] It is drawing showing the shot field set up on the substrate. 

[Drawing 8] It is the flow chart Fig. showing an example of the production process of a 

semiconductor device. 

[Description of Notations] 

[0095] 

1 [ — A feed hopper, 20 / — A liquid recovery device, 22A / — Recovery opening, AR1 / — A 
projection field, AR2 / — Immersion field / CONT / — A mask, P / — Substrate / PL — Projection 
optics, SI -SI 2 — Shot field / — A control unit, EX — An aligner, M ] — A liquid, 10 — A liquid 
feeder style, 13A — A feed hopper, 14A 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0094] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this 
invention. 

[Drawing 2] It is the top view showing the outline configuration of a liquid feeder style and a liquid 
recovery device. 

[Drawing 3] It is an important section expanded sectional view a feed hopper and near the recovery 
opening. 

[Drawing 4] It is the mimetic diagram showing the behavior of a liquid. 

[Drawing 5] It is the mimetic diagram showing the behavior of a liquid. 

[Drawing 6] It is the mimetic diagram showing the behavior of a liquid. 

[Drawing 7] It is drawing showing the shot field set up on the substrate. 

[Drawing 8] It is the flow chart Fig. showing an example of the production process of a 

semiconductor device. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/28/2007 



JP,2005-045232,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



2/28/2007 



JP,2005-045232,A [DRAWINGS] 



Page 2 of 5 




JP,2005-045232,A [DRAWINGS] 



Page 3 of 5 



g 



i ' • ' l 1^! * J 1 



as 1 



X 

.-J 



.a 
-5 



i 



o 



[Drawing 5] 



HI* 



X 

rvi ■ l> 



i i 



i 



[Drawing 6] 



http://www4jpdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/28/2007 



JP,2005-045232,A [DRAWINGS] 



Page 4 of 5 




v $2 ^ 

4i 



X 

-J 



as go 



CNI 



[Drawing 7] 




[Drawing 8] 



• 

: 1 — 



http://www4ipdLncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2/28/2007 



JP,2005-045232,A [DRAWINGS] 



Page 5 of 5 



201- 



202^ 



204- 



205- 



206- 



ism. /*s>-v> 



,203 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/28/2007 



Searching PAJ 



1/1 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2005-045232 
(43)Date of publication of application : 17.02.2005 



(51)Int.CI. 


H01L 21/027 






G03F 7/20 




(21)Application number : 2004-200318 


(71)Applicant : 


NIKON CORP 


(22)Date of filing : 07.07.2004 


(72)Inventor : 


NAGASAKA HIROYUKI 



(30)Priority 
Priority number 



2003272616 Priority date : 09.07.2003 Priority country : JP 



(54) EXPOSURE DEVICE. EXPOSURE METHOD. AND METHOD FOR MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposure device which can 
quickly form a liquid immersion area between a projection optical system 
and a substrate while suppressing air bubbles or the like. 
SOLUTION: The exposure device projects and exposes the image of a 
pattern on the substrate P via a liquid 1 in the liquid immersion area, which 
is formed on the substrate P. and the projection optical system PL. The 
exposure device has supply ports 13A. 14A, which are for supplying the 
liquid 1. on both sides of a projection area AR1 to which the image of the 
pattern is projected. The exposure device is provided with a liquid supply 
mechanism capable of simultaneously supplying the liquid from the supply 
ports 13A, 14A on both sides. The supply of the liquid 1 by the liquid supply 
mechanism is started only from the one supply port 13A of the supply ports 
13A, 1 4A on both sides. The liquid can be supplied while moving an object 
arranged oppositely to the projection optical system, for example, the 
substrate. The space of the light path on the image face side of the 
projection optical system can be quickly filled with the liquid while 
suppressing the occurrence of the air bubbles or the like. 



DEVICE 



.—••eg 



r 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAA2LaiIwDA417045232P... 2006/09/21 



/v HB#k±=A-/\±n JP 2 0°5-45232 A 2005.2.17 

*#^fl2005-45232 

(P 2 0 0 5-4 5 2 3 2 A) 

(43) 'AM 0 7^23 17 0 (2005. 2. i 7) 

(51) Int. CK 7 FI ^-V=3-K(##) 

H0 1L 21/027 HOIL 21/30 515D 5F046 

G 0 3 F 7/20 G 0 3 F 7/20 5 2 1 









m^m<Dmo ol 




(21)HB^#^ 


1^^2004-20031 8 (P2004-2003 1 8) 


ODfflBA 


000004112 




(22)£BHB 


¥/£l6^7/! 70 (2004.7.7) 








(31)«fl5*3=3B#* 


1- #GI2003-272616(P2003-272616) 




iKMtfcTtt fflK^cDft 3 TB 2 1 




(32)^5feS 


¥/&15^7J?9H (2003.7.9) 


<74)ftSA 


100064908 






0*@(JP) 












(74)ttSA 


100108578 










#«± mm mm 








(74)ft3A 


100101465 


















(74)ttSA 


100107836 


















<72)*9i# 
































#) 5F046 BA04 BA05 CB01 CB26 



(54) i&mn&w mxmm. mutism, mmz^/w 7,&m^m 



(57) [S*>] 

[RSI «J&*©fB£S*P«L^:3««*3llMfc*£*« 

^fcfeO^S&P 1 3 A. 1 4ASWU, M<M<Z>{fc*£n 1 
^P13A, 1 4Affl5-6W-J©MO 1 3 A©*T 

04 




( 2 ) 



JP 2005-45232 A 2005.2. 17 



. IW <n ft m ] 

1 ] 

[ St * JR 2 ] 

M IB « & P . WB*aE»|filK:HUT(»8Ba»««OW«K:E«anT^*Ci:*»« 

im*m 3 ] 

[ m * js 5 ] 20 

f? z>m*m 5 

[f»#JS 7 ] 
[»* Jg 8 ] 

JSC «#««i*«)f?*®«ieac555 ©-*©**6*#S*»t5±5K:*# 30 

&&mm&mw-rz>fflwmm&ffi*-2>m$tm 1 ~ 7 © ^ -r n - js »~ ib « « ^ ft g g „ 

[ JH 9 ] 

ta^^ 1 0 ] 

« w s ft m fi . 
[is*^ 1 1 ] 

g ft Si f£ ml tc . /^->t#fi*aft48»««C. «««*©-3&©«3&»6«fl£*« 40 

[ m * js i 2 ] 

83 e S ft » »c . s&fBa^*WJ£©j£*;&ftK»»T*c:fcS*trBI#>si l I: S I <o I 

ft ^7 o 

t m$tm i 3 ] 



( 3 ) 



JP 2005-45232 A 2005.2.17 



[ m * m 1 4 1 

i~i 3o^-rn^-JstEm(75S**fe. 

[f»# JS 1 5 ] 

*#**UTS«±K:/**->©«£«:i*L. SfllB * « £B7fc-f<5>BftgBT-$>oT : 

rnimmmz&m'? z> m>t&.®mmw. t * m * ; 

BftgB. 

[ is * m i e ] 

W«B/^^->©«j^«:i»*naiS:»fH*i:WIB«l&Pi*te*ittl«ttt«¥fflc»IBIS 
«*»»L&*«6lttE«4t:Oftlft36»BB»*na C £ * * « <t "T -5 MF * m 1 5 IB co B 3t 
IS B . 
[«*« 1 7 ] 

a* £ B « * n . 

fft&wi&fcmtLm&mt&u ii*m&w.WL\%. m m m. isj t. « k ¥ ff t- * & n t * # « 

it^ 1 6 I; 13 t © I S g 1 . 

1 8 ] 

89 E « ft □ tt , iSM?->Ofil*«g»Sn5SgS«OSIl:EB3n. © jag fflij CD 
«*n*6B«H«l:«l6SB»t*J:t&«ffttT5l»*fl 1 5 ~ 1 7«DHfn*>-« 
Jc IB ft co B 3fc m B . 
[1**1 9 ] 

»EW*0««na»6Jl&SiT«l&6»»t<5 C tS»liT5fl[*]I 1 8 »C IB Sc © 
1*81. 
[«l«20] 

** £ B 3fc £ *a . WIBfS<*:co#fc$g€rP^-r-5t^cOHtrf3S«CO^®j^|t]«, 89 IB « & © -> a 
(SCTftS^nsctSllittaitSl 5 ~ 1 9 co (a f tl — JS fc IB « © B ft ^ B . 

i ] 

89l3^#©ffcft£|B&T££#©MfBS1g©#»i;fr[6n;i. ?|& & # « ft £ *i -S -> a h M 
[fS#Jg 2 2 ] 

ftSP*^Ift£«St5i*i2 l C IB i* © B ft Si S . 

[^$92 3 ] 

89 IB « ft P « . i!9fB/1^->©&#&f££n5&ljfS*§£©pffiincgEB£*l. © M ffi'J © 
ft^n©5 t©- 5Er©«l&P38»6flD**#0«»««HittSn*BI*«l 5-2 2 co i>tn 
a> - Jg K IB «t © B * £ B . 
C m Jfc 31 2 4 ] 

S£#«ft«H8K:«fcSji£«;©ttfta*. i4E»»SBi:J:OSC«Sll/i!i:«i6H 
tt£tt«J:3f-tt#{Ktt«tt&MffT«MtfSB&1^Sfl|&JBi 5-2 3 0 k>fn*>- 
£(cBtt®B%&B. 
CM*iS 2 5 ] 

ttE*«#»gB#*«*«8bTf*»m«tt*«;*7 L -^'r*o, fit e tf » s b »* . 

I«Xf-yo#16«|P1-5»«JJ(2 4»CfB®©Bftg!B. 
C tt * JS 2 6 ] 



( 4 ) 



JP 2005-45232 A 2005.2. 17 



mxmitmiz. ffimm&$:&mi,utf$rt?->mtf&m2n&&&mm\zmitmgiZ 

[ » * ^ 2 7 ] 

«*S$ft-5&B££*S.£lt;8§Ui. WE^*^lS)iSti¥fT-C*S8S*^2 6 (C f 2 m <D M ft 
[ m * Jg 2 8 ] 

ffl 12 ® ft »J f£ mM' . MKSj^®)^©r^ffla^e>JK^co«il&^§BSS$n^l»*^2 6 X « it 
*)S2 7tcffi^©S^^rfe. 

«l»5jc«2 7lCf2«<7)gft;fr8; 0 

[ m * m 3 o ] 

£ g ft £ ft , ttKJKft<0tttt€Mte?«&£<OfmiB£tfi<Z>f*lb;&iaitt. b9E«Sc<D-> 3 

isi;Tft£$n5»*« 2 6~2 9©iifn* - jatcfBrno^Tt^te. 
[ nr # 31 3 i ] 

B<ff2/1:?->cD#£g1£±K:&tJ^SlSf£ft^^£: ; 

Sftft8i«#»«:CftSSItet5 t # tt , ^#«3£««ttiWf2piqiftl©{Ki&Pa>£S 
[ n * 3S 3 2 ] 
e 8 3t S ft . 

iiS 12 *g P . HiTf2^3E*|^tcML,XS9feix^®«»i^<S'JtcSBH$nT^-5Ci:^#m 

t -r t# # js 3 i tia«oi*gi. 

c m J* 3S 3 3 ] 

mmm&&!&mm\zjiz>mte<Dm%;\z. mmmfa&&W)VtjL&t>ffli&2n2,z.£&¥r®L 
itss*i 3 ix « 3 2 i;iat©i^8t. 

[»*«3 4 ] 

#t * in m -r -s $4 » m e * «g a..* h 3 1 — 3 3© ^ -rn ^ — jg k 12 t©g^gg. 

Cf»*3S 3 5 ] 

SS$«fiflTiat5SSXf-^£I^, stf f 2 W gE B S x ^ - >> 

»*su9tsa*s 3 i~3 4©oi*n^-«icf2t©i^it. 
[ a * m 3 6 ] 

%} f -5 C £ £ ; 
# ft. 

imxm 3 7 ] 

mf 12 g ft B# K . MI2«««0f^»^S^I^lc#i(j^n, 

mrf2^^^r^ciibTHfrl2^^ffl^©i^{|ij^es^^»w«^^«§&Hi&-r-5-rsct 

£ ^ £f IS # JS 3 6Kf2i£<Z>gft;&i£„ 



( 5 ) 



JP 2005-45232 A 2005.2.17 



c m &m 3 8 ] 

Wi&zm&mte-rziiziz. gfozmfeu tniz&m-r z> z. t & s ts m &m 3 6 x « 3 7 
iz ib m. © g # ^ » . 

[«*JH 3 9 ] 

&#£;frLTS«±(c/1*->cDg>£&JgL. BiJlBg«£gft-r3e7fcSEB-c?c&oT, 
s<MBA*->cD&£S&±K;&f£T£Sf£ft^»<»: ; 

« i? 3t * * k j: o/^->©i*!SK$n?.sgi®©i 1 ®j t. % 2 fiij ic m # & ft *& -r 

^. ; 

«#ft«Ii««*#©ft*SBttT« & # ft & ^ « tt iltl IB ?g 1 ffiij cD ft & P ri> S 10 



CD * ft 




T 




& ft g B . 












H 4 0 


] 


















l£$l A 








*<*#»£ffl&Ufc 




ffi IB 2 fflj 




e. cD?£#fti&£ 




m 3 9 ©1* 




K 


0 














C M * JS 4 1 


] 


















mmm 1 m 


<t 


SB 


2 




« * * 


tr MF # JH 3 


9 


X « 4 0 IB « CD 




c is * m 4 2 


] 




















T 


S 


* 


±. \z — > en m & 




. ml IB S IS 






e t? * ^ r . 


sfr ib 9 - 


> 


cd 








^ & <fc ; 












cfc 






£ n s 




m 


1 ffl <h m 2 ffl'I K 




•5 fc #> 0 ft 


p 








cd ft 









A. ; 

*#tt*e«**«*f*:©«|&a:Blj6-r*t*tt. ttttttttMttttSS 1 ffiiJcDft*SP<hfil2ft 



*S P S & ta S » 


cd m& s 


ft tt T 


S S 


)t S S 0 






Cf»*3S 4 3 ] 














m ib ib 1 ffl t m 


2 ffliJ « . 


^ m m 


i$. CD 


Pj fig $ tr m 


4 2 IB® co 




im&m 4 4 3 














w # JR 1 ~ 1 0 


, 1 5 ~ 


2 5 . 


3 1 


- 3 5 > ~Bl Zf 


3 9 ~» 4 3 co (/^ 


r n - m \z ib « cd m 


ft g g £ ffl l-> £ C 




t -r -s 










im-^m 4 5 ] 














$c # £ ^ L T s 


m ± k /t 


^ - > 








Huiaa«s®^-r-5M 


ft ?i m T & 0 T : 














. • 3tt » re W k: . 


S3 IB 8 f£ 




CD « 


H fine BH S 2 




L ^ # 6 ^ - > ^ *i 






CD ft $n 


* m 


^» c t t 






mriasieft^^ 


t m ibs 


« t CD 


ffl CD 




mm±.\zj-%5>- 


><D^^S^bT*« 


!El7tt5Ct ; 


* * tm 




0 








I St * JS 4 6 ] 














M IB 4£j it . fj 


IB S ^ 4 


^ trM 




4 5 CE*0 






Jit 4 7 ] 














m IB # <D ft £S 


tt. rSIB 




^ CO 


m 1 OH t ^ 2 


fiij CD 5 CD — * 




» K , hu IB & g? f£ 


m cd jg 1 


<B'J t ^ 


2 ffi] 




* JS 4 5 $ fc H 4 6 I; 


IB « co S ft * ffi . 














[ fflS * JS 4 8 ] 














M IB # CD ft £ 


M IB 


« i? « « © 


m 1 fi'J t ^ 2 


ffli <D jsg ^ *i e, m 


te^n?.si*3S4 5 * 



30 



fc \t 4 6 IB m (D S ^ ft . 
4 9 ] 

HiJ!3i)£&CDfti&£0f§$&-r£<h$te < MIBS^ffi^cD^l fi'Jt^2<|iJcDp^A^eS^-5» 
cD^ff*ift$&^tl5.S*«4 8IB®cDS3^^ffi. 
[tt3RJS 5 0 ] 

Mm&mmm(DWiimi:Wi2m\3.. sstas^s^cDi^fflij^$tJSi^«4 7~4 9cD^-r so 



( 6 ) 



JP 2005-45232 A 2005.2.17 



[ 0 0 0 1 ] 



Xfc 4/1 Tck * 


J8- g> * ^ 3& 
TX -K> 7L -f- 




« t co p B -3 S ffi 




A- IX 


^ 75 


^ — y 'cT ^ 7C 


9 O g& 7L 3x Is. 


ilA £fc 
8» 7C /} tR 


. m tyt c 5* a -f x sj m 


£ ft K 


t^J 9 




CO C « O 0 




f ^ m 1 
I N M TX Vn J 


















r n n n 9 l 
L u u U ^ J 


















;i£ M- ^ /\* 
T ^ ft- T / » 


1 A T (R ft 


IS 


TA'-f X (J. T X 


^ ± \Z 




e tl 


fc ^ - / 


f=e- irf- /n -a- +tr 


x L fe 4 T o 


. io -2> 




h U V ^ 7 7 ^ 15 


^miz 


1- H 






<d 7 * v u y y 


— » > -r- ?Q -« 




m ^ 


gf li. v x ^ * 








X 7^ — v <t 




I^X ^ V 


i S f L . 


V X 




S X T 


— v 




* ^ Sj b ft 




^ — ^ ^ IX ^ 


X¥ & £ ik 


L T 




© T' 


■2 

0 0 






/t^ - / W i 0 


/T^ -ffe 

— m vj m M m 


it \z M Jfc T 


-5 


«6tr^^3t#^co 


H -5 


-^r ten 

rm m 




lb ft* w ^ <t 


T ^> 0 gi)t 


~ZL (T\ i&t FtF 

^ m m B<. 


tt . « ffl r 


-5 S 




. * ft 


3k ^ 




^ <d m p ft 


^ € ^ s ^ ss 


\ O o "TT VJ 


& » , S ft 


m m 












W i U % t) J| 


^ L T t» 




l- r . m & ^ S5 CO 






K r 


F X z/ V 


V — if <D 2 4 8 


n ni T e 4 s' 


. M ffi & 


fi CO 


A r F X -> V 1/ 


— if CO 


1 y 


3 n 


m t> * ffl fb 


£ n ^ 0 & ^ 0 


« A- > K 7C £ 


fT V t% \Z ,4 


. «? 




giS ( 


D O 


F ) 


t> a ^ ^ ft 


0 m &m r • 


T7V -te r*7 Ftp 


6 tt-^n-eti^Tco^T-^^ns 


0 










r n r\ a o 1 
I U U U o J 


















K — K 


■ • A / N 


A 


( 1 ) 












6 = ± 


k 2 • A / 


N A 


( 2 ) 












d C T . A 


it m x & s 


. N 


A«S^7fe^^C0 


^ □ ft 


, k 


1 * 




. ( 1 ) JC . 


( 2 ) J; 


0 . 




d6 


. m 




fi A $r S < 


L T , □ ft N 


A £ ;*: # < -T 


t » m & 


mm 


5 $«5 < !ft -5 £ t 




& . 








[ 0 0 0 4 ] 




















*« « < «C 0 


m ^ 






\z M 


L T 


ft 








m co 


V it — *XT — v 5 






* *3 






W tc S 3t fi 




. J. 




-t z jj m ch 


L T 


. 0tj ^. a t 


SB » «F X it 1 ^ 






mm 


stiT^s, n co 








M <h S ^ ® <h 


OB****!***© 






« * 




. « 




3t Tfe CD & fi £ 


^ + CD 1 / n 


( n « $t #: 


co M 


j»t m t? a « 1 . 2 


— 1 . 


6 S 


S ) 


^ ft ^> d ch 




k * [6j ± -r s 


t <*: \Z . 


M& 








© T* § „ 




1 


] b ir & m 


m 9 


9/49504^ 


> 7 




h 






[ 18 bj co pg ^ 


] 
















( * 9! rt* * * 


1 J; 5 it 


* H 


€ ] 












[ 0 0 0 5 ] 




















«»J tf S « 




i X t - y l: □ - 


H » , 




X 7- 


- ^ fc ft fi 


* n & s s ± 








— y y h(6j±COS 


& if* ^ 


as 






© m k « * * fi 


r# m x- m ft -r 


u t ^ S t 


$ n 


* . * ft , « «*> K 






as -r 






9 — > CO & CD 


^ 5: JS < 


JO 


, ^ % # ffi S * 


& ^ « 




























[ 0 0 0 6 ] 


















* % OH « H 


co «t 5 tt m 








0 T 










m. t © m & 


m ^ 


< m <*c t- tM fc -r n 








— > <D&<D 




u < ?S5 x ;p — 












XSSjf^te^ffi«-r?.Ci:&B 



69tt 5. 

[sis<&)S*-rs^ioco^^] 

[ 0 0 0 7 ] 



( 7 ) 



JP 2005-45232 A 2005.2.17 



1 fr - 1 /TV SOI R?C -j*— 

_t pd CD H f§ £: 


ft ft r s 


ft *b s 


* x 9§ \t m m 


0 § I 1: ^ t i 1 — 




<£> *S J5fc £: S #1 1/ 


-7- 


V 1 O 0 






^ 1 L VJ L/ 


J--i~ ariT / I A-/r a ij, ■» 


A TnT -=*T — - > ■«« JV* 


& W m £ m JE T 






& H 


0 








[ 0 0 0 8 ] 
















2^ ^ m <d w, l 


VJ 


» l¥ I" 
2& 1* K_ 


fit 




He ( \ \ 


^ Itifi ( P ) 


± tC /t — / rosSg* 


b . fflgiSS 




AHA 7^ 


H 5£ £l 


iS 


"7* 4r -7- 






h5 12 /1 ^ — > 






S ( P 


) 


± 'K & ^ "T 


5Sf 1?I (PL 


) <t : 


( 


p 


L ) \Z 


J; 0 /I 


9 


- >£> |& # 




( A R 1 ) » m (W ^ » 


( 1 ) * mm t 




tz sb <D 


P 


( 


1 3 A , 1 


4 a ) * tn^nm 




3 A . 1 4 A ) 






£ & 






mm (1 0 ) t £ <s 


X ; 




( 


1 0 ) 




( 


1 ) (0 m$s 




(1 0) « 


m ia m m © « & 


p 


( 1 3 


A , 1 


4 


A ) (D 0 


co-;#co^^e>j£# 


SftSSt5l3!ESi ( E 


x ) at it & $ n 




0 













[ 0 0 0 9 ] 



* ft * fg <0 


8S 2 


CD 








( 


1 ) £ 


^bTSffi (P) ±lC/t^->CO^^ 


& i? L- , Sfl f 2 S 


ffi 


m 




S 3fe ^ 






T . 




S ?t id ffi \z . 


/t ^ 




> co m 








( A R 1 ) IC, S m m « CO - ^ CO fflj 


e Jg^ ( 1 ) 




m 




d £ £ ; 










ss yt m & t> k 


. ■€■ 


CO 




« ( A R 


1 ) 


CO 


ffi ^ CO 




« S& b fc * 


^ b 


T 


Sffi ( 


P ) ± \Z 






> CO & 




S 3t * s « 


^ tl 
















[0010] 


















* & w cd m 1 






2 co Ji 


miz ±n 






x. IfS 




« w m \z SH B 


^ ti 




iisp 






CO 


« p 


co*.^e»^^co«$g^M^bT^SM 


« ^ ^ ^-r -5 c 




«fc 


0 . m. 


co 5£ 




HP 


X. 0 0 




m. <» m m v> m $s 


□ 






m# co m 




US 










^ & tfi ^ 


cm < u 


-5 CO 


t? 




^ic*3tt-5^?aco^g3&iffl$fj$n. * 


Ac. % it « « €r 


J: 10 




¥ < a 


-z> m ^ \z 




■c 


« fc -r 


dco$s*. 


^ -r •& s & ^ 


m £ 


ft 


0 . * 


fc . 






<t Sffi 


£ co m co « s m m \z m & + » k « it. 


$ n -s m m & m. 


as b 


T 


X — 


y y h £ 


(Si ± 


T 


set 




[0011] 


















* % m <r> s 3 


n 


& 


»c S£ x. 


«. 


( 1 


) 


^ b 


TSffi (P) Jl»Z/1^->CO^!SS^ 


b , M S2 S 1S 




-r 




SITS 


0 T 








MI2 A * - > 


CO tt 




Sffi ( 


P ) ± 13 


&m 


r 




it (PL) £ ; 


( 1 ) * 

t ; 




■r 


•5 J6 


0O«$S P 


( 1 


3 


A . 1 


4A) £tt5i«:ftfeli (10) 


m( 12 S ffi ( P 


) ^ 






*ffi» a 


% B 


( 


P S T 


) £ * ffi 7L ; 




( 1 


0 


) \z J; 


* ( 


1 ) 


CO 


« « 


. IS^lSi (PST) K«fcDSffi 


.( P ) & & Wi b 






Bfl ^ $ 


n ® 3t 


mm 


( 


E X ) 


*t ffi « £ n s . 


[0012] 


















* fg 91 © m 4 


co m 




cse x. 




( 1 


) 


£ ^ b 


TSffi (P) ±.\Z n 5> - > <D 



^TtDj^HutC. f}f2Sffi (P) &#lL&A^/^->i)S«tg^n5ggS«t (AR 
1) \zm.W<D &ffil&-? Z> z. t. £ ; 

«&£ft*:iBEft£;rt-bT*ffi (P) ±^/N"^->co^*S^bT»ffi^S7fr?>vl£ : 
*#tf@3fe^te^ffi«^ns„ 
[0013] 

*iB8<of3SO!g4colSl;J:ntf 1 ^JA^Sffi^affiX^-v'co.tp^Sffi^SjS 
fi»CD - H^. Sffi5r^iftb^^e,Jg#:«|&«8^ro«i^P < fc 0JK^<©««aS:Bfli&bT^g 



( 8 ) 



JP 2005-45232 A 2005.2. 17 



#-5. vtiz. &mmw&Mf&Tzm\zmtii&±iit>tzVimT'm#&m%s-tz>®Gizi£'<T. 
m £ fc z . 

[0014] 

^^wntsscDmignz as # (i) Htiifi <p) ±^/^^->co«>^s^ 

MIE/t (P) ±Kgf5-r-5&igft#* (PL) £ ; 

& ft 3* & (PL) i:<t On^-XOt^gg^nSgf fi® ( A R 1 ) <Z> P3 <9J t;: ?g # 

(i) £{ft$g-r-5/fca6ro&saa (i3A. i4A) s^n-fniL ^ n <=> <z> « $g □ (1 10 
3a, i4A) frt>m&&m!&-?2>m#m%;mm (10) t &m z. •, 

mfr&mm® (10) # & # (1) cD&Ms&mtetztziz, m&&%;mm (10) « 
$immm<vi&!& n (1 3 a. 1 4A) fr*>mtzz>&<om&&i&mt2>mx:mmtfmm2ti 
z> . 

[0015] 

*^^C0^6CDSi^lC^X.tf. m# (1) $iHtl« (P) ^{C/t^-XT)^^^^ 
L. flf3S«£gft-r-5^ft**fcT-;&oT : 

& -r 5 d 1 1. ; 

[0016] 

*fg"K(Dgl5&tflg6 <D «Hc <£ n . &f2ft^m<hS«<h«F B a + fill 2 

-r>o. »H*3fc¥*£*«£©n*«#-CJ: 0 fig 31 K M & T H ttfUltSiS. 
[0017] 

*^W©S7 i£ # (1) £ L T S IS (P) ±\Z i? - > <D 

H5ta/t^->(D^^»« (P) (PL) t ; 

(pl) ^.to/t^ — >©**tttiJ3n.5«:iJ<H* ( a r 1 ) <Dm 1 m tm 30 

2 <»J K S£ # (1) JftSStStftfflftgD ( 1 3 A . 14A) £ ^- tl *T * L , *l £ <D 
S& □ ( 1 3 A . 14A) ^e&#£«£§t--5fi£##iSSi8#t (10) <h £ fit X. ; 
& # i£ 8118 (10) # # (1) Otft$S^Bfltef-5,i:#«. i£ # « 81 (10) « 

ij IB Sg 1 {M <D IS n (1 3A) rt> £3 t-3Sft=gB#il«;**X-5. 

[0018] 

B? F.8 £ $S 8S L . x;P-^^h*[^]±-r«)C:i:^T#. £ <=> IC . ^teWJeSS^fli;*.^^. & 
[0019] 

*fg0jroSg8<75S!« # (1) ^^UTSffi (P) ±.\Z/M? - > <D&&&& 40 

SSfB/^-X^^SrSS (P) (PL) £ ; 

»*#**<PL) l:i0/^->OS*«gg^tl5S^ii ( A R 1 ) ffll 1 <S'J <h Sf§ 
2 fflH;: i& # (1) &i^f5fcJ()0ft^a ( 1 3 A , 14A) SftlfnifL tn&lO 
( 1 3 A . 14A) «^I*JIS5f (10) t S « ; 

SK # & $ #f (10) # i£ # (1) ©«S&£M£i-r-5<i:#te. i8 # « 3& t§ #S (10) 

Hfrfe^i<9j<D«igD (i3A) £Mmm2mi&a (i4A) ^<=>g&&»©?£#£#ss-r 

[ 0 0 2 0 ] 
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[ 0 0 2 8 ] 

' d C T . **S£JgSg-ete. S^gfEXtLTVXi'MillPi^SSJlSlCfeltS 
(iSft^ri^) i:i^Ig;iLo97X^Mi;ifi!s$nfc^i'->$SfiPi; 

«». VAT <7>m.W\Z*o^T . S;gJ?t^?fcPL<7>ftttAX«i:-gj-r-5;SrS]£Zfft^[6]. Zlft^ 
|6]»C^itt^¥®rtT-VX^M<i:SffiPt(Dl^^^li!)^rfi] (^S^l^l) ^Xffl^rSl. za^ 



( 10 ) 



JP 2005-45232 A 2005.2.17 



z m £ t> d <d mfc ( m & ) ^ fa £ n n , ex, o y , R^az^ftctTSo ft , c 

^ * . r v x ^ j fiSfi±l:«/jNfig$ti5f /W^/^->^f ^Snfcl/f ^J^t 
0« 

[ 0 0 2 9 ] 

!8 m ft ¥ * I LIJ7Xi7Xf-^MSTl:XfifSnT^57X^M*B)e}tELtI« 

> it U > X , U U - U > X ^ , iJtitELiaSTX^MlCBSaSiXU y httCR 
0e-ftB«»*©«**ELtfI»Sn5. I L*6»IUSn5«3t)tEL 

titu, M*«*«7>:/j^e»fflsns#n*©»* (g^. hi, id r k r 

FX + y7l/-f)t ( St fi 2 4 8 n m ) <D m ft ft ( D U V 3t ) 4> , ArFX^v-VU 
- if 3fc ( St 1 9 3 n m ) & F 2 U - if 3fc ( & ^ 1 5 7 n m ) 3£ CD K ^ 3g *V jfc (VUV 
3t ) ft £ ** ffl l> & n £ . *HMI{:^^THA r FX^y Vl/-1f*^ffi^^n§o 
[ 0 0 3 0 ] 

^X^X^~^MSTte^X^M£;£l#T£t)CDT&oT, g^*^* P L (D*« A X 
tC m a ft ¥ pS ft , t&bt X Yf Irtt 2 *S^»pJtiRtf 0 Zj|fiIi:«/MHl(6PltE7?* 
So VX^X^-^MSTteU— T*: — ^¥©?xnr - vSlSIM S T D (U D S 

sj^n^o vxnf-yiigiMSTDnaagicoNTtct oap^n^o v x 20 

fc lx — if T * ff 5 1 ^ttt^nt^So TX^Xf-yMSTJ:(OYX^M(0 2*7cJ 

ifij © ^ k , n:«fco u 7;^-t ATtmsn, » w e * « «s 

»8icoNTi:a*$n5. awgicoNTiii/^iff *tf5 1 <d n- so «s m \z m ^ 

TVX^XT-yBftgiMSTD$Iit^i:ttTX^Xf-^MSTl:JRf$nT 
[ 0 0 3 1 ] 

ft*»<03te¥*^2tt««PKfc#LT*K ( S£ * ) ^JllC^lt^ntfeO, ft # * T 2 
l:U*Sfi«AR 20S#1 *8«it5 q 
[ 0 0 3 2 ] 

f*i«I2 aO}iSiIf:$*Ugf ^^:t^T^§„ "T ft te "6 , * ggjg M m \z £ 
^Ttl)E**?2©}||[#»||li2 a to«fttt»(!^«# (*) l««ftf fiiitH 
U 5 0 T , 2<0«#8)||[B2 at«#l tO«»tt*»<, *f if 2 ^SfiP 

^r^XS^SSlTlSHlfct^i^T'tS, ft *5 , 2 [JTktOlfiHI^ 4 0 

S^5$t^otfeJ;^o £Ac7t^mT2^^^gES4®2 a K S * ft ( S « ft ) & S £ 

[ 0 0 3 3 ] 

«87r-^P STBS«PSJ»f 4feOT»oT, S«P£S«*;U^£:frLT« 
^-T^ZX^- — v5 2 ch, Z X "7" — 5 2 <£3£^-f£XYX^--^5 3 £ , X Y X ^ - 
5 3 $:^St5^-X 5 4 ttl^T^S. S « X 5^ - P S T IJ 'J Z7t-^?OiS 
Xf-^BlSIPSTDCctDBl^n?), SiXf-yHSiPSTD«a»gl 
CONTtCcfcO$flfflI$nSo ZXf - y 5 2 S Ift t 5 u «!: I: J; 0 , ZXr-y 5 2 Cffi 
)#$nTV^S«POZtt^f5](:^^SfiS ( X * - # X ft © ) , 0 X, 0 YJ|6]I: 

*5^Sfii^6|ffll$n5 0 2; tc , XYX^ — ^5 3^Blt5uil:«J:0, SffiPOXY 50 
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fa iz & v & & m (S^^f«PL<oi!itifwn¥?Tft*(Si©fif) *« w » s n * . 

T & fc> ^ . ZXf-f5 2tt. ISPffl7 ! f-*XfilRy!||^ft^«»LtISP(5S 
ffi £ ;f - l>7*-AX*J, ROf^- - h U ^ 'J >^^^TrS^7^^^P L<D^Sfc-&^-ti- 
X Y X ^ - 5 3 BS«P<DXlft^|6]RDtYiai^|Sli;*5lti,fitft«)SfT5. & & 

[ 0 0 3 4 ] 

SffiX^-j/PST ( Z X ? - 5* 5 2 ) ± C \t , I«Xf-yPSTttt)l;Sg^f 
SSPLC»lT9»t58»i5 5*iRtf6flTV>*. * , giS)^5 5»3^|S]-rafirS 
— 6*«Stf 5nT^5. iffiXr-yPST±«)aSP©2*7c^|Siro 

fit, R«lslgftttl'--y !: F^lt5 6l;J:iPU7;i'5''fAffI^n, tfSH^^:«$!lffil« 10 
■ CONTKlHaSft*. a«iSCONTttl/-lfT»tt5 6©«-««*fc*^^T* 
SXr-yHIIPSTDSIitS^flfiXT-yPSTlCj^^nT^Slfi 

p ©tea*** ^ff 5 . 

[ 0 0 3 5 ] 

* ft . Sffix^-^PST ± fc tt . *«P£Ht»«fc'5K:*tlio:/ , l'- 

h 5 7*«»W6nT^a. a to ~? v - v 5 7te*«*;pyic##$nfcgiRP<*>3E® < fcfa 

DISS LT^5. d £ T . SlP«)ly ^tittT*/- h5 7tJ)Bl:tt 

0. 1 ~ 2 mmig©iP B 1^*5At, ra#lO*ffi3I#»cJ;D^<0|iftraK:^#ia*«t:h.i& 
d i: (i g i: A. f /j: < . *tEP«5«»iSflf*«*-ra»^fc'b. ii^y - K 5 7 l;<tO 
S*3e*XPL»Tl:l(!f|!U«»t4ii^-p*S. 20 
[ 0 0 3 6 ] 

m&{&&mm i oiifso«ft:i £Sfip±i;««t5fe©t*oT, as # 1 & ft s& «r 

flB&SSlttttttttffl l&tfS52*#tt»&»12i:. SBlttftftttttl 1 »= K IS £ # T S 
■ ft K& « 1 1 AJ^LTgiJti, i«I 1 1 l*»63IHi*nfc*flci**«P 

lK«»t5««Pl 3 A*irt5S 1 3 £ . Ml 2 i£ ft ft *S SB 1 2fcStSS*# 

tsiit i 2A$^iTga^n. z <z>m 2 i 2 & *> m m 2 n ft m& 1 & & 

«PlK«»t««8ni4AS#t5S2ft»a!«14t*«)lTI->6. Il, H 2 ft 
S& SB 1 3. 1 4H11SPOt®l:iafLTElSnT*l3, X«P©ffi*|SjK:fe^TS 
^KSft«ttil:Rlt6nTH5. ftfrWKtt, ?£ ft ft l& $1 « 1 OOjglfttttt&l 3 
g^I«AR 1 l:ML.T^«^|6l- yjfflij ( - X m ) fC Wt if *> tl . M§2ft£&gB#14teft!l7j 30 

fi'j ( + x fly ) \z m n *> n x ^ z> „ 

[ 0 0 3 7 ] 

38 1 . ^2Ift;«^§|! 1 1 . 1 2 (O^- n^tlte. mfcl&WmT2>i?>2. RtfiJOffitf 
^^^^fift^TfeO^ftiSS^llA. 1 2 AStfiSSJtf 1 3. 1 4 O-etlf n^^LT 
i«PO±**»6«# 1 *«I6T4. £ ft , JB 1 . Sf£2S£ftft*&g&ll, 1 2 » i£ ft ft j& 
»fPttW»«BCONT»CJ:»)-IW»Sn, W»*«CONTtt»l. IS 2 i£ ft ft 3& gB 1 1 
. 1 2lCASSfiP±l:ftieT**fiBfBII*fc!) 0«#««I t t L T «» rI 

[ 0 0 3 8 ] 

*46f . m z & * & 5 > zf & z &t m 2 n z % *v & c> mm ( g n , h m , 1 gg ) s. 1* k r 

FI + yYk-f * (8I 2 4 8 nm) ^©S^^t-^ ( D U V 3fc ) t>S3§oI«|-Cfe-5. 
[ 0 0 3 9 ] 

mwrnumm 2 otts«p±»a?{*:i<fciHiiR-rst>o-??fet>T. o^it:£ti/ 

TEI$nfclHliRP2 2A T5@iRS«2 2 <h . Z\ (DMWL&tt 2 2 (CiStSS^Wr-SlHl 

«S2 lA£^LT&^£ti;£?&ft|5IiKgB2 1 tSf ^LTt»5. J& ft [§I iR SB 2 1 0>J x. 
IS ^>7*f ©K3lgf , &7*[IIiRLjfc?l£ftl£iK^T3*>^^£«;LT:fcD. * « P 
±<Z>$Eftl£|H]iRgB«2 2 R. El iR 1f 2 lASr^LTHJiR-r-S. i& ft [3 iR SB 2 1 CD ft IhI 
Mffa^iaSlCONTICtoaaiSn, H»SiCONT«i«t@«5gf 2 l IC J; 5 f 
&BSFfl&;fc9W&ft[m4X»£fcJ^^fig-e&£. 50 
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[ 0 0 4 0 ] 

h ^ v y m 3 i «j»issnft h7yym»3 o^Eisnt^*. 

[ 0 0 4 1 ] 

^ f cfc 3 \Z . S^Tt^lPL^g^S^ARUiYttJlS] ( # S ft ) £ fi ^ ^ ft <h -f 

R^SftTiSO. «[# 1 t S tl fc A R 2 BttKIH«AR 1 

i5 i:ifiP±o-Si:f fiK^nt^S. fit, gfg^AR l (DiSSS^A R 2 ^ )g 
l«T*fc»<Ott#:«j|&«*|l 0 <£> |g 1 « j& SB 1 3te&J£^C^AR lK**UTj£3lE2r|6]- 

fly ( - x m ) k r » e, n , « 2 m m sb » i 4 « «& * « ( + x ®j ) cuitsftTt^. 10 

[ 0 0 4 2 ] 

HI, X2K»tttl 3, 1 4tt, Si, R2K«(ltttVl 1. 1 2 ^6 2IIBSnfc« 

* 1 ^iSIt SrtSHaW 1 3 H, 1 4 H t , rt^Sfpl 1 3 H, 1 4 H^illfci* 1 ^ 
SfiP±i:«jat§iit&P 1 3 A, 14Ai^{-n?tlSH^5. Ih S2ft{S«« 
13, 14<7>«|&P13A, MAH^nftlfSffiSSRlXU^h^l^^^tlT^O 

• COftISP 1 3 A, 1 4 A(OYHIl*lfill:^ttSit<XB, *J>&<£t>fijKfi«ARl<0 
Y«J|fiii:^W5lJ-'fX«J:0*!r<a5«t:ai:S)lsnt^-6 o ¥ffifflBSR!H«»c»fiK* 
*ITH*««P13A. 14A(«lJf5] (X^fl) {:SLTS^S^AR 1 ^RtfJ:3 
i:EB^ tlT^S. "T & % , & f£ M A R 1 CO * i& £ ft $& □ 1 3 A & 1 4 A0Y«lJ 

s&p 1 3 a , 1 4Acfco, &&mmARi<DmmT'mfti&m&izmi&^mx*&Zo 

[ 0 0 4 3 ] 

*#0iR««2O<DlHliK«»2 2tt-ajR««»"e*'3T, a«P©*HKl|6j<J;'5fc: 

mftizmmi$izmf&2tifc®ifia2 2 a <t , © jr p 2 2A*^niiR$nfcttfri £ «t m -r 

ftSltt<Drt8Bffira (ft SB flit SS) 22Ht6tbT^5. ?S#:lHliR«^2 0<D[nliRg5«2 2 
««E*lsIiR««l 0 <D & IS SB 1 3, 1 4, &tfj£l£®*gtAR 1 0 J: ^ l:EI$ 
nt^S. B«»»2 2©fiII:IUOft»aiBI2 2HSflJfti:*liT«R©SIIJ ( # 
#J ffi M ) 2 4C»»t*tt«lli;»2 S^BrSMHTRH-fenT^*. tt«»tf 2 3IC±0 
»*l$nf:»a$RI2 4 0^n^fttti»tIIlT^5. (§IiKSB#2 2<£>5*>, 0 JR P 
2 2 AStf 5T»»liS«P©«iBl:iS»*n, — 3Er . -t SB SB « » © # Wl & RSJ 2 4 * 30 
£ Rl W fc ^ ^ "T ft * & £ m SB ( v ~ * - ;u F SB ) t ^ o t ^ S , :^7-^-^F3C0 
iRf 2 1 AW-fflS^Si^n, ffi««d*SK*!ElJRffi2 1^»tt$nT^S 0 $E # [h] iR 
« 2 0 , RffiaiK«2 1fcK»"r*Ct»CcfcO» 0BP2 2A ( [hI iR SB 2 2 ) R IhI 
iRf2 1A^^LTlfiPl^$*l^[5liRt§ e ddtr, m ft 0 « « «f 2 0 (7) 0 iR p 2 
2 Att¥ffiffll6n»ttT*oTft«P 1 3 A . 1 4 A , JS^tfS^S^AR 1 £ IR 9 B A, T 
H * . 34 * , H « SB # 2 2 ti , n»tt»»K:R6nf, «Att+X«fc-X«i©*n-6 

[ 0 0 4 4 ] 

■ 3 14 , I«Pfc5E»l/TElSnfc»l , «2fttttftt 1 3, 14,Rtf[H]iRSB#2 
2 ^ ^tISffeiclI9iffi@T'*^o B3l:St«k5C, ll> S 2 ftlSgfW 1 3 , 14^ 4 0 
tif ncftSIB l 3H, l 4 Htt»KP©«Bl:»l/tfiffIili:8^ ^ntt^. H 
« K: , «*0«ii2O(D0iRa^n2Orta^S2 2Ht)S«P^SSlC^LTaai 
IfcKtf 5nt^*. Ml. SI 2 ft » SB ft 1 3, 14£-£*£«PIC»T*ttttia>#ttt 
SB ( {K « P 1 3 A , 1 4 A <7) IS © & @ ) « . $t # [el iR *Pt 2 0(Df£#[n]iR{£g ( B JR □ 
2 2 A(Diifit) 2:ftKM«AR 1 t ©IB ICRS * nt^ ft . * & , 

«« P 1 3 A , 1 4 A , 0^P22A 4 S:^e^7t:^^PLCOT^S^n^n^Z^^f5l 

k *5 w- ft tt ■ (Jf$) a h £ t r ^ s n t v> ft . 

[ 0 0 4 5 ] 

£ £ T , 0Stf«#SJR«*2 0*i*t5ft«tfO5 6*a<tfe«[ 

#1^«IT*«»U, H)lB*Uia7yftlf l/>»©ft*liCiBi»ltSftTlf>8 50 
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. c n (: j: o , t&{tiiz7FMgo&<£3itiz>z:ti&mffl~eZ2>o & £ ^ « , x ^ > u x §b ft 

i2Sfctf*<DSiatt«a>»» ( at & o s at « ) ^atKt^tss. « * 1 *« «e a -r 
mmx & & m& \z\t . * <Dm&mm \zm ( * * ^ « « « e ^ > £«a6SAA,TgEBt-£fifj& 

[ 0 0 4 6 ] 

i£ <fc [el *K 81 *f? 2 0 <B @ iR * # 2 2 (D^^giS^AR 1 \Z tt l> X 9V ®\ IZ \* . mft\3\$Lm 
ffi 2 0 <B HI iR » # 2 2T@«LSn&^ofcjt#l £ffiffiT£0r^g2^fK#h^*;/:/S 10 
3 1 #^J5ES nfc h 7 y y»» 3 0 # R ^ tl t ^ 5 • h7 y y»«3 0 @ JR ffl « 2 2 
onWffiKJRDffW-SftTlr**. h 5 y y ffi 3 1 tth5*;^8t(3 0 W^ISPi^[5l 
<® ( "T ft ;b T ffi ) T & o T * 8 3l:STJ:5(:, *¥Ii:»lt«ttl/T^5. H # 
«HC tt . h7y^B3 1 a«l«M«AR 1 (KSMVAR2) C» b T*KB I: 3 
ntS«POHI:MLT«n§J;3(: ( _L K |SJ 3 <fc 5 K ) «»Lt^5. h ^ y ^ SB 

tf 3 oij, w^«xf>i/x«04Bi: i o^«4nr^5. 

[ 0 0 4 7 ] 

§2CStJ:5l:, h 7 7 ^SStt 3 0 ttfffifflSttS»r»o T, 0JK«*f2 2K:tK'& 

0»ffi:OTBOh5y^B3 1 B¥Ba**nilttfc4^T6 D , S yj f*j (XltJA 20 
) l:ilt«h7^B310*8#, * £ SE v5 16] ( Y *ft * [61 ) !:» LTfi < ft 5 5, 
[ 0 0 4 8 ] 

^ S . **JfiJBIifc:*3^T, ^telteTKT* h 7 7 y E 3 1 l: tK <h o g fttt I: 

ffi) (^Ar FX+y7l/-f|0g*H (WAtf, * M « it X II ft *fc ST ARF-P 6 1 0 0) 

^i«$titfeO, h7 7^I3 1 1 l:Mt5«*g?Dtt)(itSfip©sii:if $ 

1 ^ittCgDTfffetl^. *^J6J&I8 1 S tt O * €? ^ * 

T $> Z> tz. tb , h7y^B3 1 l:MtSfi*{kfil < !:LT> M ^. B 7 a - ;i^ft fgft 30 
t ^»f«ao«IT»JB$Jg«t5 CtT, h7y^ffi3 1 C»LT8#tt$#4 

£ . £ <D cfc 5 K , «#1 i:LT*^ffll^«§l:tth7y^I3 1 COHS^ifittO 
^Ctl^f li^ftof;t)©$Sffl(:Ef^ii:5lI^i^ l^o ^ C T', I S ffl 1 © 

[ 0 0 4 9 ] 

* , ±Slfci3tilEX$ffl^TTX^M0;^->ft$SfiPC83St5Sft(: 

o ^ x m m -r * * 

[ 0 0 5 0 ] 

0 1 K S o T . *3?ffiJg«t*5H-5l3t81EXtt, ^X^M<hX1£P<h£X$fiyjft ( 40 

S yj fa ) (cgPliibft*t^^xi7M<o/i^ — >«^SfiPl:g»S5ttst)OTfeot> 
it ^ ® * P# K , S^**lPL£0*SaiilTOS^tt(OS^SiAR 1 Cyx^MO- 
SO/^->ft^Sl^n, S8)t?IPLi:MLT, ^X^M^-Xytrfa (Xti+X^ 
fa ) t3jgffiVT^K-r-5CD{c^^LT. XYXr-y 5 3^iMTSSP*HXj^l (X 
tt - X * iSj ) K: j« « fl -V ( Q \*&&{Bm) -C&m-t 2>* fit, B7©¥BHi:*f i 
5 1:, «fiPlCB«SOi/ 3 y HgltS 1-S 1 2#8SSftT«D, 1 O <£> > 3 y V 

© fc lb L > 7s y- v y • 7 > H • X*t >»aTS«PS8»Lft^^fty 3 5/ h 

««fc»-r*j£3iE«3tt«i3i««jia*fTtons. & * , * m m w m x tt % $a^^scont« 

. g^^f«PL(D3tiAX^lS©y37 hS«S 1 - S 1 2Kffl*fbT07<D&ga£; 50 
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EP5 8(C»oTittr«fc^tcU--tf^F^tJ-5 6 © ffl if t z ^ L ^ O X Y X r- y 5 3 £ i£ 
[ 0 0 5 1 ] 

03lillXf--/PSTl:ifiP^D-H (ISA) SnfcKftOttl««LTV>ft. 

g B C O N T « , ISP*#|lil)i*ie, «ft«ti§iilOCJ;5«#l©«ig^li!6t 
& „ B»8icoNT(i, mfc\elW.Wtffi 2 oroilfeitets. ©JWSSCO 

®^ARl<Oi^(BiJIC^tt6»n^:«ilSP13A. 1 4 A <D o *> . — #tf>«*SP<E>#--eJ£#l 
O^Jf&^BB^-r^.. C © <fc £ . H»*«CONTtt. ffittftttttttlOOflll. HI 2 i£ # 10 

[ 0 0 5 2 ] 

i 4 a, m # i <o & & & m !& v fc m & <d ft m & m ? mit m x~ $> z> . 0 4i;iti5i:, 

S1SP«+X^(Sj»C^»)$n. ii^P 1 3 A©**>e«ft 1 SS^i 
AliSt, C©SSP^!lDSg(li*Tfc s t^L'tIg!» I PTfe<l;H. f L-t, §<J fS> B C 

ont«, m&p$:ffii£.mm-vi3.\£mm&W)i>~3~D. «sso 1 3 A*^c*etp B ufco 
o^^ttsg«s{aK-^fcLfc^^-rs«P-hic«i^t-s. t9>&m®AR 1 1: *f t t - x 
iicffiistiT^aftjsn 1 3 a, » * n « . mm&mnfao&inzmmisnT^z&i 20 

S& P 1 3A^t>#t;;S&£*l£:f&<*:i«. + X;$frKf£i&-r-5*1£Pt;:3lo3g<=>*l-£.<fc5tcL 
T . f f IP LtSfiPt©ni:*f <Ef Sns. 

[ 0 0 5 3 ] 

@ 5 est «gni 3A*>6«g?nfc$*itt, e^3tf * p l ts 

ffi P t O r»1l: R il: E i S n 5 . C © t t , ifc#(EjiK^«t2 0<Z>lEliKP2 2A(D-XffiiJ<Z> 
Si ^ # ($1) © * £ HI 1R b T *3 0 . + XflI0ffttttttf£ (&5V>te^.&Rtfi£#0 

[ 0 0 5 4 ] 

SffiPA^+X^(6llC^|(i-r-5CttCj:D. t^StARllcMLT+XffllC^it^t 30 
ft: £ #* m V . 0iKa2 2A<D+XffliJ©&i$^&#l££TiaiRT€r&^«^;&t;fc*Ji<. + 
X fi'J to [el IR O 2 2A-ClEliRL^n^:*^ofe»S#:lttCCD?K#:t5IiRfi:B«tO+X{Bii ( & fS 
«AR 1 CSLTj^ft) I: t in tit l> 5 h 7 y ^SM 3 0 O h 7 7 ^1 3 1 T? Jit iE £ n 

?>fcse>, sisp«^a^tgitaibfc0fli^ufci9-rsci:*i^:v>. + x <B! © « *g p 

1 4 A « ig # 1 S«»lTl>fthfflT-, + X fl'J © HI 1R P 2 2A{ZffitlZ>mfcm&&m2n 
T l> 5 . bfc^^x. |5IiRP2 2A-CJ£ft:lS:HiRL^n-rta?ft:i*«SgUi'rSi^t5fc 

[ 0 0 5 5 ] 

^ 1/T, -5©«ISO13A!!i>&©ffi*ifel:J:0»!l®«EAR2!!i5iSStlfcg t ©I 
IffllgBCONTte. i © « O 1 3 A , 1 4A*e,Siftl»ftg$5Steb, ^ <£> & . S 40 

«p®&->3 hm^s i~s i 2<?>m%.mw&mi&-?z>. 

[ 0 0 5 6 ] 

® ft & S 7? fi . {WWSBCONTte. K#ft^«llO0Sl, HI 2 # # *S SB 1 1 . 

1 2 © ^ *l ^ n<£ mm L . & & P l 3 A , l 4 A J; 0 i& # 1 ^S«P±lC(^^JC«^f'5 
, &m P 1 3 A . 1 4 A*^SfiP±i;«^$nfcHt:i ttg^SiAR 1 «t 0 j£ V> & B 
O^g^^AR 2 5rJgB£-rs. 

[ 0 0 5 7 ] 

lint", $!iffli«ficoNT«. »ii i o©n . Ml 2 fl£ # & SB 1 1 . 1 

2«I«:«JSi^$a«L, ^t^lillcHL-T, g^i^ARl©fi^f,i^t^»fi 
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R 1 tC *f L T - X flj (f &b%*»a 1 3 A) 6 <Z> i£ & » £ . + x <SJ ( T & ^ « $g p 
14A) <=>©&#»£ 9;£<b. - 3? . SSPJ-XSlS]l:»ab-3dI)til!lIt?,« 
a , 1 C»OT+Xfl4»60S#;lfi, -XffliJ*^e,tOjK^» t fcO^<-r-5 <> 

& * . 1 3 A*6I«P±C««t**#Ii. £S P 1 4 A • *» S S « P ± C « & 

[ 0 0 5 8 ] 

* . a»gfCONTB, ^^@iR«^2 0(D^^[HliRgB2 1<£^K)L. 

i i o Kisift i o««ftf ttfrut. s«p±co?g^iHiio{S>f^s-fT^. cncio 

. « £S P 1 3 A , 1 4 AiOfigSSAR 1 (C^LT^ffiHcSitnsfilgPJiWiKffclte. io 
leliKP 2 2A c fci31iIiR$ns„ IhJ iR P 2 2A**£lHliK£n;'cil£#:i it 0 1R g 2 1 ASrilo 
T^^(HliRgS2 1IClHliRSns„ t H, MtSlgfiCONTtt. 1« P 5 ^fif1"I.IfiX 
f-yPSTSXfiJPl (^^^[6]) (C # » L & # <=> , VXi'M©/'?^->^^^^3fe^ 
*P L LmfoPt<nffl<Z>Wi& l RtX&gJft^&P L^^LTSfiP±l:g»@3tt5. C 

© t * . i£ ffc £S ts « i ouigjiiitHitgiHSAR i<nmmfrt>®<%in 1 3 A. 

1 4AS^UT?gfr 1 0) i&lfe £ mm iZft o T ^ 2, <D X' . ilg^AR 2 «^-B.^^»»C 
)& £ n . ««P©*aE*l6]*«+X^|Bia:-X*|6ltK^SK«)0#t>S»^fc'b. ft 16 
P 1 3A. 1 4A Z (D » 5 i t pj ffi <!: tn Z> . 

[ 0 0 5 9 ] 

SlP±fflIiJ/3-yKl«si*g3ttSiti:S«PU + xS|Sil:gsit$. S1S 20 
Ptf+xj}iimz&W]-rz>z\ii\z&r). & 15 *H i£ A R 1 i:^LT + Xffll:»litaiftl*« 
ttb. +Xfidtc^#:|p]iReB$r^ite»nTt^|EliRP 2 2 A # #: 1 £3:TIe]'RTS&^ 
m&tf $> Z> . t. Z\ 3 ffi , +XffliJOIelJRP22ATlHlJRL.€-n^;^ofc^#:i(iCCD^#:(5] 
UfitJ;t) + Xflllcl(tf,nT^5l-7 7yS?«30Oh7 7^I31Tiffi5n5fc«> 
v ISProMl^lCfitlibfcOiatUtOtS^i:^^^. ^ h 5 -y y ffi 3 1 tt jK 

# 1 l:MltaHb!8!!$nt*0, b^t>S!SP©^ffi«fc 0iS5^M#:^«H42r^rbT</i 
•SCOT?. IMIiRP2 2A»Jgft:iHliRffia<fc0^ffliJlw«tUibJ;-5<i:-rS^«:lf4. S«P<BMC 
3lo5ie.ftf 1:1-7 7^13 lffiflKSI-s^Sn*. C ni: J; 15 > S«PJi(Cjg^l7i^?¥ 

[ 0 0 6 0 ] 30 

ll©v'3yl«g«©8MI)Jt»71/fc6. SSSSlCONTIi, IPLC 
& f£ ® i£ A R 1 Ova y bfg*£«hK£S<J<£>Si?2<D^3 .y H ® C: IB B "T -5 # K 

. 1SP<£Xt7 ft <fc W (c . Mxa-> 3 7 FSIES 1 l:Mt5tf i 

*»I»7», ^3 7 MSS 2 CMLTiSI^lItSfc*!;. HSgf CONTIi 
S«PiC2^©-/ 3 yhgSSl 1 S2P4T?Ytt^r6]fCX7 i ->'tf>^^»)-r^„ X ^ y 

tf > ^ S) * . frJ^gfiCONTte?£#^*atl5S18l ot«t*a6«p±K»-r**#«*& 
9) f£ £ St T -5 . t L T , a*P*-Xj!?Sl:»liLfi:«>6'>3 H*S 2 tj»t«I 

it & n t> n s . jjat. asoya^nstss-s 1 2©^n-6nc»tsi3tn^i 

ff ^ ti £ . 

[ 0 0 6 1 ] 40 

K±iS^bfc«k5(;, SfiP 5S«Xr- xPSTCd-F8, fif SliAR 1 ©SI 

lcHJB£ttfc#;l&&n 1 3 A . 1 4 A © 3 % , -*©ft^Q 1 3A©*j&*5J£#l©{fciSS£ 
W*&U-r««*«AR 2 rictS utl:J; 0. g(ai©i4 SjUxd^SlSSAR 2 

P 1 3 A . 14A*^^l^(:i6ftlOttJS4ffi!i&t5utt)3|z.&ns*« 1 pj 
Al 0 ft ft □ 1 3 A . 1 4 A*»6ft«Snt*#l f5 U«ff ^Sfcli^StSoT. if 
^^W^fiS^^S^CD^J^^^^^AR 3«tjfifl: lTSIfcSna*^fcO, fl ft « «< £ U 
5 n] AM tt & -5 . b ri> L & fl< £ . - JCft^D 1 3AO*A>eSft:i»ftS$fflfet5C 
£ \Z <fc 0 . IIiiAR2$|f <Rfl:f(£Tt5. 
[ 0 0 6 2 ] SO 
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